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fyecificaticn of the Patent granted to Ralph Wedgwood^ 
qf Oxford'Streei^ in the County of Middlesex j Gentle^ 
man; for a new Character for Language^ Numbers^ 
and Music, and the Method of applying the same. 

DatedJuly 18, 1810. 
With a Plate. 

X O all to whom these presents shall come^ \^c. 
Now KNOW YE, that in compliance with the said proviso, 
I the said Ralph Wedgwood do hereby declare that the 
nature of my said invention, and the methods of apply <- 
ingy and in wh^ manner the same is performed, are as fol- 
lows : The archetype of the character may be any regu* 
lar figurej as a square, round, oval, triangle, or paral- 
lelogram, or it may be a combination of two or more 
such figures : but as the various parts of one figure only 
are in this mode of applying them more than adequate 
to the requirements of language, numbers, and music, 
and present a superior consistency, besides many other 
advantages, so I prefer one figure to a mixture of 
Vol. XIX, — SscoNP Series. B ' figures. 
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tf Patent for a new Character 

figures. I also prefer a square to other figures. The 
different parts of this square figure are made to signify 
all the various letters of the alphabet, figures, notes, and 
points. This I perform in printing by making three 
types, one of which will make a linp equal to the whole 
side of th^isquai^ %^i^> another tiiaking a line ^%4sA to 
one half of the side of the square, and which type I dis- 
tinguish by adding a point thus | — • and another which 
makes a line equsd to hctlf >the l^i^gl^ ^; the side of the 
said square, ^or tne particular shape oftbese three types, 
see the drawings hereunto annexed, Fig. 1, (Plate 1.) 
tto multiply the power of each type I cause both eU(U 
of them to make a similar figure, distinguishing the one 
bpd l)jf causing it to make a double tlihe thus !=:, b^ 
which it may signify a capital lettef of the sam^ kind as 
that described at the other eiid, or they may hiive kny 
other mark to distinguish tHc diuerent ends. } likewise 
distinguish one end of eath type by adding a beard or 
hair line thereto, or any other mark, or by making it a 
little broader at one end. The shank of the type^ which 
it taoT^t particularly described t>y'tfae said drawing hcre- 
imtti ai^neied, Pig. 1, fbnns one half part of it squlble, 
so tH^t two of tht2th tknitl;d, as by dravving Pig. 5, ^ /, 
give H compound square typt^, csipable of being used 
«t both txtd!&, FfOfH a combmatibh of any two of ibl^e 
ihred t^es, by turning them in four directions at ea6h 
end;' r^ult eight 'distintt marks or fetters, from which t 
Mtoct i^ch as are best caicuhted to signify letters, notes^ 
igur^, or poiirt$. The effect produced by the varityn* 
Cdmbihatibns of these three types is hibre fully rfuci- 
daied by the drawing hereunto annexed; Fig. 2 ». If t 

' • ■ * ' ■ 

* We Bttit refer tuch pei^ni at ni^j be 4eif roiif to cpf f«{t.4kietc 
elucidations, to tbtenrolm^t office, havinsp 901111^ iliem oa ao* 

coutt 



for L(at^wg€^ . Numierst ani Music. \ 

«i^ to inqrease characters ujpon the basis of ihq square^ 
i^ ji^ done pimply by adding other sucl^ types^ as before 
dfjicribed, to form different kind of Upes to thpse aU 
{eady chosen, which must be on siQiilar shanks Id those 
itr^y described, defining the ends.thereof in the'same 
ipauuer as. directed for the three before-described tvpei. 
Th^ gre^t increase pf <;;haracterj by the addition of typq^ 
10 CQn^tfuctcdy qnay be seep by th<^ specimens ia the 
drawiog hereunto annexed. Fig. S *^ which are mad^ 
limply by the addition pf two other types, by which it 
will appear, that froop these five types there may be 
produced a great variety pf distinct characters; the enclf 
of the types being wed^e-li]ce in every direction^ ^^^^% 
pf being so locked into the line iramei as described m 
tl)e drawing hereto annexe^! Fig. 5, that no letter can 
be drawn out of its place by the ball, as is the caiie in 
common types. The lines being thus independent, can 
be taken out of .the page-frame and moved about with- 
out dfkngcr pf discomposure of the letters. This is piore 
fully seen by two sections of a line-frame, with types in 
then), in the drawing Fig. 4. When the types are to 
be used in the composition of any work, they may be 
Ukeo from the lines of a former work by a pair of pliars 
in the act of composine, the labour of distributioii being 
JQ this mode of printing entirely saved ; and for this 
puipgsq I tuke two line-fra:n>ps, an empty one and on^ 
M of letters, composing my old work. I place them 
^^ the cQinposing-stick described by drawing fig. 6| 
fiod ill composiing the new line I pick out all such chara<;- 
^ out of the old composition as will suit for the new 

^UQt of the difficulty of iotroducioj^ them, mul considfinii^ tWHI 
^ very material to an luidcnitaadio^ qf tbe ia¥eatioa« 
* S«e Dote UA tb^ pr^eding ^ si^c. 

B a one^ 
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one^ ud after exhausting all the cfaatacters this first fitie' 
of an old composition will giTe me, I dien pot anoAer 
line of such old composition upon the composing«-stiekj 
and pAceed to compose from that, taking care, as oe«' 
casion ofiers, first to exhaust the remains of die lettenr 
in the first Une of old compo»uon. As soon as a line i^ 
thns composed, it is to be transferred to the page-firune^ 
as described by drawing Fig. 7. The lines are made 
first in the page-frame, by the pressure of two or more 
screws at the bottom of the page-firame, the points of 
which 'act against the steel slide bar Fig. 8, which, in- 
terposing between the screws and the line frames, pre* 
▼ents any partial pressure from injuring the line-frames. 
Being thus screwed into the page-frame, the page is 
ready to be printed from. Each end of th^ types bear- 
ing the same letter, the one a small letter, the other a 
capital, when any work is to be printed those parts which 
are to be small letters must appear with the capitals up* 
wards in the act of composing, and the contrary for 
those parts of the work which are to be in capitals. A 
composition in this mode is the same as a writing made 
from the left to the right hand, and presents the same 
appearance on the composing-stick as the print to be 
made from it, except that it appears in capitals and 
small letters where the print is intended to be the con- 
trary : hence the facility in composing and reading any 
composition. \Vhen the work is to be printed, the 
page-frames must be laid on the bed of the press with 
that side downi^anls which has been upwards whilst the 
oomposition was forming. The page-frames may be 
fipstened on the bed of the press in the usual way. A 
greater or lt*ss space may be made between each letter 
bj blank types, as described in drawing Fig. 9. When 

any 
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aoy letter is. oiadie by any single line in an liorizontal 
position, the deficiency in the line-frame above or be« 
bw such lettef may be made up by a demi blank type; 
as described in drawing Fig. 10. The distance of the 
lines is regulated by metal or wood lines, of the same 
shape and size as the steel bar No. 8^ but may be of 
Afferent thicknesses. 

To instruct in writing this character, or to enable i. 
person to write it with mechanical precision, I use a 
frame of metal, Fig. 12, by following the sides of thtf 
square holes cut therein with a pencil or style. Hie 
habit of making square characters is soon attained ; and 
any writing performed by means of this rule has nearly 
the exactness of printing, and by its use all hand-writings 
are uniformly ali]ie. The difference between these cha- * 
ractcrs written and printed will be observed by the ' 
drawing Fig. 2 ♦. • •- 

For musical notes I make choice of the simple faori* ^ 
2ontd character, which I print or write upon a stave' of ' 
twelve coloured lines, Fig. 13, each line represeiits ' 
a tone or semi- tone, and is sufficiently wide to receive 
the treble, tenor, and bass parts on each line. The 
treble I put on the upper part of the line, the tenor in 
the middle, and the bass at the lowest part thereof The 
keys or strings of sudi instruments as will admit of it t 
make of a colour to correspond with the lines on the 
music paper. 

If in composing, the letters do not exactly fill the line- 

-4ame, I fill up the space left by a small wood or metal 4^ 

wedge after the letters are properly levelled on the 

stand of the page-frame. I make the said horizontaf 

lines, which I choose for musical notes, of proportionate' 

* Omitted. 

lefkgths; 



«PattnlfoT Or Htm- Character 

Ipqgtluk Tb^ sexqi-breve one ^ac^^loiy, tl^ miDfip 
ludf an inch long, the crotchet one quvter of an .inch 
loiigy the quaver one eighth of an inchi the semi-qiuiT^i; 
sixteenth of ai) inch long, the demi-semi-quav^ 
thirty -second of an inph long : these, by their re« 
apective lengths, shew to the eye of the learner the prof* 
portionate duration of each note ; but the precise dursr 
tion of the tone intended to be expressed by ai^y. of 
these characters I ascertain nu)re exactly by the time 
which the finger of the tonemeter is in passing o\'er ai^ph 
characters. The tonemeter is described at Fig. 14« 
In witness whereof, &c. 



Explanation of the Plate. 

Fig. I, (Plate I.) eee^ impressions from the smal) 
end of the types, fff^ impressions from the large end 
of the types, a ii r is a side view of the types, represent-* , 
ing their breadth. d\sz section of the types, represent* 
ing. their thickness. The types may be made of sqqIi 
materials as types are usually made of. 

Fig. 4, a is a side view of the line-frame, which QMOt 
be of any hard metal, as brass, iron, ^c. & is a type 
pUiced in the line-frame to make an horizontal line or 
character, c is a type placed in the line-frame tp loali^o 
a perpendicular line or character, ee represents thfS 
opening at the top of the line-frame to receive the 
types. 

, Fig. 5, aa^ section of the line- frame Fig. 4, with % 
type in it to produce a perpendicular line or ebaraoter. * 
i is the type in the line-frame, c is that peint of it 
^om which a print is intended to be made, di'xs that 
part of the line-frame which, by its curvature, prevents 

the 
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Ike typ^s from passing through the frame when a line if 
inoTed from the composing-stick, and which ako pre* 
vents letters from being drawn out of their place by U» 
balls, ce \a another section of the line-frame^ rcpre- 
A6bting the positioii of a compound t}'pe to form aa 
lotizontal character. 

fig. 69 a tf is the composing-stick, consisting of a brsult 
or iron box without a top, and with only one side, made 
taffici^titly long to receive the line-frame, which hangs 
on the edges of the ends thereof. The depth is such, 
that the types will touch the bottom of it before they 
become pressed by the bevelled part of the line-frame, 
as represented in Fig. 5, at d d. 

Fig. 7, page-frame, aand is a frame of brass, iron, 
or other metal, to receive the lines as soon as composed 
in line-frame, h b are two screws to fasten th6 Vmt^ 
frtmei in the page>>fhune. cc is a line-frame in its place 
<6q t&e page- frame, if is a type in the sbid line^framt, 
die bottom part, r, of which type rests updA the level* 
bg stand/. / is M ttand fbr the page-fmihe, made of 
well'seasoned mahogany, and placed perfectly true; 
V{K)il thitf the fkce of all the letters in the line-fram^ 
at knade tb bed before they are screwed up. gg ^ue 
tin) strips 6f wood on which the page-frame re&ts, whidi 
leep it at a uniform distance from the surface of the 
ttind oh which the letters *kre to be gently pressed be- 
fore the lines are torewed in. h h two strips of bf^s, 
to keep the page-frame in its place. 

Fig. 8, steel bar, against which the page-frame screws 
act a a are two projections 011 which the bar hangs on 
the edge of the page -frame. 

Fig. 9, blank type, d is 2. projecting head, which 
rests on the edges of the hoe-frame, b is the square 

shank 
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diank part, which is of the same dioneDsions as ikp 
thank of the letters, aod jits inu> the lice- frame, and is 
.a littk: be^elied at the bottom on dH sides, c is a side 
view of the blank type. 

Fig. 10, demy blank type. The demy blank type is 
the blank tvpe Fig. 9, cut through the middle so as to 
letain a projection on one side of each piece only, as 
. iq>resented at a and h. 

Fig. IS, goide frame. This is a strip of steel or brmss^ 
CUT any other hard metal, about the thickness of a six- 
pence, with holes pierced in it of the size of the letters 
to be made. 

Fig. 13, coloured music stave. 

Fig. 14, a is a box which contains a spring IS inches 

long and i wide, b a fusee wheel with 60 teeth, c a 

wheel with 60 teeth and iu spindle 7 teeth, turned by 

the fusee wheel b. r a wheel with 24 teeth» conmiuni- 

cating motion to the fly-wheel/, by means of a wonii. 

_ggg g w> four wings on the fly-wheel, h a ribbon 

• passing over the piuion i?, and communicates motion to 

. the roller il it a ribbon communicating motion to the 

. roller c^ and has the two indexes m m fixed at opposite 

^ ends of the ribbon, which by passing over the music 

. paper o, shews the time of each note, nnnn four 

supporters for the rollers, pp p p four pieces with 

screws to fasten it to the music-stand, s the handle. 

i the catgut, v the spring and clocL 
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fpee^aiian of the Patent ^nted to Fkbderick Albert 
WiNSOR, of Pall-mall, in the County of Middlesex^ 
Esquire ; for a fixed Telegraphic Light-house^ and also, 
a moveable Telegraphic Light^house for Signals^ and 
JnteUigencef to serve by Night and by Day, in Hain, 
Stormy and Darkness, in any required Direction^ and 
from any given Centre. 

Dated August 3, 1 809. 

J. O all . to whom these presents shall come, &o^ 
Now KNOW YE, that in compliance with the said provisop 
I the said Frederick Albert Winsor do hereby declare 
that my said invention is described in manner following \ 
diat is to say : 

The telegraphic light-house consists, first of a plain or 
])ollow mast either fixed or raised, and lowered at plea- 
sure according to the local situation ; a lantfaom of a 
large size is fastened at the top, which may be furnished 
with lenses or reflectors to increase the light; this may 
be produced either of gaa conveyed by a flexible or 
metal tube from a furnace below, or by oil lamps placed 
within the lanthom. 

These li^ts may be multiplied to any numbery and 
be arraoged in difierent divisions above each other, so 
as to leave some visible space between them, for if only 
one row or circle of light is given, it might be mistaken 
at great distance for a star, which is often the case at 
sea with those Ught^houses that have no revolving lamps 
to avoid such mistakes ; if only one row, circle, or di* 
fision of light is given, 4 pure gas flame or oil lamp 
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10 Patent for Telegraphic Lighthouses. 

ihoald be fixed at a certain height above the lanthorn. 
My gas flame burns in the'form of a vane or weathercock, 
Aftmng the directions tod variations of the irind in 
tlie dSarkeit of nighty which no storm or rain eaii estin* 
guish. 

This being a central light it is seen from everj^pdint 
of the compass; but the greatest utility conststs in die 
application of it for signals and telegraphic dispatc'hes 
by night as well as by day. 

For example : such a light-rhouse is to serve for a head 
telegraph in a metropolis, in fleets, or armies : the pnvate 
aignal.to prepait; ix dispatches (which signals of 'course 
differ as to the number of corresponding tdegrapbs im- 
Biediately surrounding h) is given, say from London 'to 
Poctsm^nth, when the next corresponding tetegraph in 
the road to Portsmouth will auswer the signal, whilst all 
the other surrouuding ones, though they observe the 
head telegnqph at work, will remain inactive until they 
observe du^r own peculiar signal for preparation. 

In thiB manner one central telegiaph may correspond 
widi any nnmber of surrounding ones^ by only reserving 
» distinct signal for prepaiation for emth; whereas the 
J>feseiit central telegraphs of the metropolis now in use, 
will only serve for one direction or one point in the 
pompass, and there must be as many central ones as 
there are aext surrounding telegraphs. 

A great Variety of signals may be made by transpsu 
rent skieens of diflerent plain and variegated colours^ 
made to slide over the lanthorn by ropes and ptillies, ail 
fitting one into the other like so many hoops of diflt^rem 
diameters shutting up in oiie box ; and if the lanthorn 
jp'pretty high, all these coloured transparent hoops may 

be 
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be used as single or as compound numbers^ agreeable 
to acrjr telegraphic alphabet or numerical dictionarj ; a 
number of opaque hoops will answer the purpose if the 
knthorn is very long, for they will form different shades 
-it the distance, and appear like a luminous finger with 
iOr many black rings on it, which can be varied in num- 
bers as well as in visible distances from each other; these 
hmthoms may be made from a circle to a triangle, from 
a square to an octagon, but the round or circular ones 
are visible only from every point of the compass ; 
whereas, the triangular^ square, octagon, &c. cai^ only 
present so many different phases as each of these forms 
contains, unless, indeed they are so constructed as to 
turn upon their own axis, like as a windmill is turned 
towards any point from which the wind blows, when 
erefy phasis of the lanthom may be turned towards 
each corresponding telegraph to transmit dispatches by 
signal. 

Secondly. The telegraphic light-house is made move- 
able, to correspond at different parts of the sea-coast^ or 
any where when no fixed telegraphs are erected ; for in- 
stance : A vessel at sea in distress fires guns, or makes 
other signals of distress ; a moveable telegraph may be 
brought by a horse and cart nearest the opposite point 
to gif e signals that relief is preparing, and to give di- 
rections of any kind to the poor mariners in distress. 

This telegraph may also be of great, use to armies, 
and during any battle or engagement may sffve to 
cwivey orders from the commanding General to any 
and the most distant corps, whereby great time is saved 
and a variety of manoeuvres can be executed against the 
enemy ir ith the greatest celerity. 

C 2 Thi^ 



12 Patent for a Boat and Apparatus 

This machine is constructed on the principles of the 
las^^ tongs which shut up in a cart, and is raised to any 
length from thirty to sixty feet and more with great fa^ 
cility and expedition ; it may follow the commanding 
General .every where, and become more sen'iceable 
than any number of aide-de-camps or adjutants with the 
swiftest of horses, provided the same mode of convey- 
ing orders by signals is introduced in the army, as is 
actually used in the navy. 

In witness whereof, &c. 

■ 

Specification of the Patent granted to the Homurahle John 
Lindsay, (late LietLtenant- Colonel of the Seventy -first 
PegimentJ of Grove House in the County of MiddUr 
sex; for a Boat and various Apparattis, whereby heavy 
Burthens can be conveyed on shallow Water^ on Rivet's 
wherein Shoals and other Difficulties impede Navigation^ 
and whereby the Lives of Men will' be saved from 
Wrecks^ and other Situations of imminent Danger at 
Sea, or on Rivers ; and whereby the Apparatus above 
specified may in its Consequences and Construction em-- 
brace other important Results^ highly beneficial to the 
British Navy and Commerce^ by enabling the Bottoms 
of Ships to be examined with Accuracy and Expedition^ 
with&ut the Necessity ofynoving the Masts or Cargo, 



Dated June 19, 1810. . * 

Jl O all to whom these presents shall come, &c^ 
Now KNOW YE, that in compliance with the said proviso, 
I the said John Lindsay do hereby describe and ascer- 
tain the nature of my said invention, and in what mao* 

ner 
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Mr tbe nine is to be performed, in manner following; 
thu is to tay : My boat, for tbe purpose of the convey- 
soce of nercbandize of all descriptions, on riven or 
dtoal water, mvf eitber be a barge, boat, or any other 
vessel, tbe flatter the better. When the boat or vessel 
is loaded with a cargo, and after having pmceeded ifMit 
of her voyage, is stopped in her progress by a sboid of 
rock or sand, which frequently occurs in the sammer ta 
riven that are at other times navigable, I then place on 
each side of tbe loaded vessel a-long flat trough, the 
sides of which two troughs, wUch I call Ugfataers, are 
considerably higher from the surface of the water than 
tbe loaded vessel that is now placed between fhe tari» 
•aid troughs or ligbtners. Having thus placed my three 
vessels abreast of each other, I place two strong beams 
which I call depressers, across the three vessels, which 
beams may be placed twelve or fifteeu feet asundo*, bnt 
eqnidutaat from stem to stern of my boat. The loaded 
vessel has fixed in a strong kilson in her bottom two 
powerfiil screws, and of length higher than her gtin. 
wale ; the said two beams or depressers, having bole* 
bored in the centre of them, receive the beads of tbe 
two wrewi ; two capstans, with bars, being fixed in the 
head of each screw, tbe vessel, which is 'loaded, be- 
comes I^ tbe action of these elevated screws, gradually 
laited, while two beams are laid across the vrseel and 
ligbuiers, so that by raising the Wdcd vessel, and de- 
pressing the ligbtners at the same time, the weightis' 
divided oh the three. When the shoals anil difficulties in- 
a river are so great in placesi tliat the lightneti cantiot 
enable the loaded vessel to pass ; in that case I make 
use of a -liiimbei^ of water troughs, wtjich I call move- 
'- able 



dUe vein; the first of which I fix, with akedge anchor, 
4m the opposite side of the river wfaes the Teasel is to 
fsas the shoal; and by attaching a nnmher of these 
jBoreable weirs to each other in a diagonal position, and 
hj placing a tarpawliog along them, to prevent die 
escape of the. water, I sink the said weirs by weights in 
the river, by which means I direct the current of the 
kiwer into so narraiw a channel that the increase of water 
will so deepen the shoal that die vessel and apparatus 
will be enabled to pass the said shoal, and thereby con^ 
tinue her voya^. T And when the stream is too narrow 
and shoal for the barge and lightness both to float, the 
bai^ may be buoyed up so as to be clear of the bottonH 
when the ligfatiiers a)U6t necessarily be stranded. In 
this case two iron wheels are requisite at the ends of the 
beams to run in a trough, affixed above the gunwales 
of the trough in the centre ; and by securing the cable 
by anchor, or otherwise, the vessel may, with her wind- 
lass, be warped off by degrees. And as to that part of 
my ri^t for a patent as relates to this boat and appara* 
tns being capable of saving the lives of men from wrecks, 
and other muauons of imminent danger at ses, or on 
livers, I relinquish all claim to patent-right on that sub« 
ject, as well as the application of similar powers to those 
of this boat and apparatus, enablhig the bottoms of shipi 
to be exafnined with accuracy and expedition. 

In witness whereof, &c. 
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Mcodnt ef the Rdil Roads &n the late Lard Pmrhyt^s 
Estate near Bangor^ North Wales. . 

B\i Mr. Benjamin Wyatt, rf Lime. Gratfc. 

With an Engraving. 
.Communicated hjf the AyJLhor^ in a Letter to the Editors^ 
Gentlemen, Lime Grote, Jtpril 20, 1811. 

^i-BO UT nine years ago you did me the favour to in- 
lert in your useful publication an account of the late '■ 
Lord Penrhyn's r^-road ; since then, even to this timey 
I have had frequent applications for further particuLun 
relating to it As I find it inconvenient to answer all 
these enquiries, yet desirous to furnish every infor- 
mation in my power, I must beg leave to resort once 
Bore to the Repertoiy as the means of doing it. In the 
first place, after eleven years practice, I must observe, 
that we still continue the use of tliis road in its original 
construction, except the sills, which were then of wood, 
bat are now of cast iron, agreeable to the drawing here- 
with sent. (See Plate IL) The rail and wheel I would 
wish to alter to the form of the drawing, as we find the 
oval rail to wear the concave rim of the wheel very fast 
bto a hollow, fitting so tight upon the rail as to create a 
good deal of friction, and obliges us to change the wheels 
lery often. This I apprehend would be entirely removed 
by substituting a rail and wheel of the form of the draw- 
ing. I know of nothing else I could wish to alter. 

I am. 

Gentlemen, 
Your most obedient humble servant, 

Benjamin Wyatt. 

Ex- 
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Explanation of the Engraving. (Plate II.) 

Fig. ly section of the rail, wheel, and sill. 
Fig. 2, plan of one end of sill. 
Fig. 3, section of rail and sill, rails two feet apart, 
a, rail^ 4 feet 6 inches long. 

A, flannch cast at each end of the rail, 2 inches long» 
to slide into the dovetail of t&e sill e. 
r, sill of cast iron. 
c, wheel, 14 inches diameter, of cast iron, weight 

35lb. 

liie dove-tail of die sill at a is l| inches wide at bot- 
tom, and at h only 1| wide. The top 1 inch at a, and 
at fr I of an inch. Weight 14lb. 



Machine for separating Iron Filings from their Mixture 

with other Metals, 

By Mr. J. D. Ross, of Princes-strcefy Sbho. 
With an Engraving. 

From the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

X HE object of the machine I have invented is to sepa* 
rate iron filings, turnings, &c. from those of brass ox 
finer metals, in place of the slow and tedious process 
hitherto employed, which is by a common magnet held 
in the hand. By my invention many magnets may now 
be employed at once, combined and attached to a ma- 
chine on a large scale. The magnetic hammers are so 
contrived as to take up the iron filings from the mixture 
of them with other filings, or metallic particles, placed 

in 
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from their Mixture %Uh other Mekda. 17 

in the trays or end-boxes, and drop them into the re- 
ceiving box in the centre, which is effected by the alter- 
uate motion of a wincli- handle, working the two mag- 
netic hammers placed at two angle* of a quadrant or 
anchor. In proportion to the power of the magqeta 
and to the force of the blow given by tbe hammers, a 
great quantity of iron is separated from the brass, by thd 
alternate motion, and dropped into the receiver placed 
in tbe centre of the'macbine. 

I have shewed tbe model to persons engaged in va- 
rious metallic works, who give me great encouragement 
by their signatures and sanction. 



Hie following persons certified that they consider Mr* 
Ross's invention of a machine for separating iron filings^ 
turnings, &c. from those of brass or finer metals, as likely 
to prove extremely useful in various branches of workers 
in metal. 

Tliomss Charles King, Founder and Plater, No: 10, . 
Brownlow-street. 

Calvert and Dowey, Hart-street, Covent-ganlen. 

William Shawler, Litcbfield-street 

J. Asqiiitb, Metal-turner, St. Martin'a<laoe. 

Charles Bond, Old Compton-street, Subo. 

John Turmeau, Goldsmith, Carleton-place. 

J. Perigal, Wauh-maker, 5S, Princes-street, Soho. 

George Hall, Gold-worker, 432, Strand. . 

P. Storr, Silversmith, Dean-street, Soho. 

H. Hall, Coach-plater, 5, Cross-lane, Long Acre. 

W. Williams and Son, Button-makers and Silver- 
nuths, 103, St. Martin's-lane. 

Vou XIX.— Second Series. D R£- 
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Beference to the Engraving. 
(PUt3e II. Figs. 4 and 5.) 

A is tn axis of brass, and B a handle upon the end of 
it. C is a piece of brass in form of an anchor^ at each 
end of which a horse^shoe nagnet is fixed, in the man^ 
ner shewn at Fig. 1, where c is the arch of the anchor, 
and d a piece of brass, having a hole- through it to re- 
ceive the legs ^ ^ of the magnet, which is fixed to the 
arch by a screw^ tapped into the arch. The anchor is 
mounted upon the pivots of the axis A, in a frame E, 
which incloses it. On the outside of the frame two 
blocks of wood, F F, are situated ; in each of which a 
hollow or tray is formed to receive the filings, which afe 
to be separated firom the iron they contain in these boU 
lows. The magnets fixed at the ends of the anchor 
strike upon the filings, and select, by the magnetic 
attraction, all the iron among them ; the anchor is then 
turned over by the handle B, and the opposite magnet 
strikes in the other hollow F ; at this time the other 
magnet is just over the axis, and by the jerk oi its op« 
posite striking the block F the iron filings etj^e shook (^, 
and fall down in the bottom of the frame or receiver ; 
in this manner the handle B, being moved backwards 
and forwards, strikes the siagnets alternately in the two 
blocks F, at the same time that one strikes the oj^xiaite 
is cleared from the iron it has picked up by the shock. 
G is a screen of thin board, to prevent the filings being 
scattered. 
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Method of producing Heat^ JOgkt, and Darious u^fid Jr^ 

ticlesj Jrotn JPit'CoaL '"*' 

By Mr. B. CqOK, BirmingHani. 

... : • •• ' 4' 

■ • 

From th€< Transactions of the Society for tbe £c^h? 
ragemeQ.t of Arts> Manufactures,, wd (f^ouu,Mf4f\. 

With an Engraving. 

The Siher Medal was presented to Mr. CooK Ar ihU. 

CommunicatvnK' 



JuLaVING paid much attention to die procoring' of 
gas, and other products-, from pit-coal, I now beg leave 
to lay before the- Society for the Encotiragement of Arts, 
&& the results of smne of my experiments on pit^eohl, 
and the mediods of procuring the sundry artkies of 
which I have sent samples, and a japanned #afiter 
varnished therevrith. The quantity of clear tar fi4liish 
imay be produced from every hundred weight of coal is 
about four pounds, from which a liquor, or volatile oil', 
my be distiHed, which answers the purposes of oil of 
turpentine in japanning. Every gallon of tar will pro* 
duce nearly two quarts of this oil by distillation, and^ a 
cesidttum will be left nearly, if not quite equal, to the 
best aspfaaltum. I have sent a waiter, or hand-board^ 
j^ianned with varnish mde firom this residuum, and tha 
volatile oil above mentioned. This dries sooner, and 
will be found to answer as well as the best*oil of turpen* 
tine, a circumstance which will be of immense advan* 
tage to this country, as in the vicinity of Birroing^ham 
Qiily, nearly ten thousand tons of pit-coal are tdked or 
charred per week ; and all the tar hitherto been lost ; 
hut by my process, I dare venture to say, that from the 

D 2 various 
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wious coal works in this kingdom, more tar might b^ 
produced . than would supply all our dock-'yanlsi bool}* 
builders, and otbe|i; trades, with tar and pitch, brides 
furnishing a substitute for all the oil of turpentine and 
asphaltum used in the kingdom, and improving the coke 
so as to make ir6n with less charcoal. 

I buTe sent a large specimen of the asf)haltum, and 
three vial bottles, containing as follows : — 

No. 1. — A sample of the oil or spirit, being part of 
that which was' used in making the varnish with which 
the waiter sent was japanned. 
'. Nq. 2.— 'Is thfi san^e oil or spirit, a little, move veot 

No. 3.r-The saaie> ! still further rectiBed, . and of 
course more clear, and freer from smell.; but I find that 
^e specimen. No. 1, answers quite as well for varnish. 

jTar-spirit is now about Ss, pei* gallon, and turpentine- 
spirit about {5s. ; this latter has been, within the last 
two years, as high as 48^. per gallop, and die tar-spint 
will answer equally as well for varnish, as you will oh- 
^rve by the inclosed Certificate from Mr. Le Resche^^ 
on using the coal- tar-spirit, instead, of the turpentine 
Pfpirit. 

I requested Mr. Le Resche to use the tar^spirit just 
in the same way he would the foreign spirit, and then 
give the varnish to his work-people to use, without mak- 
ing any remark to theip, which was done : he, makings 
the varnish himself, found it mixed, and made the var- 
nish as good in appearance as that prepared with the 
foreign spirit He then gave the varnish to his workv 
people to use,, and when they had finished their woric 
with it, he found from their report, that it answered 
perfectly, ^nd drie4 sooner ;. find wheu the waiter, done 

with 
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with it was given to the polisher, it was found to poUsb 
much smoother under the hand, and take a more beau- 
tiful gloss than their former varnish, as the article now 
Kntwill shew on inspection. 

I am of opinion that the production of these articles 
will he of great public service. Permit me to add, that 
tbe timber of ships pnid with this tar is not nearly so 
liable to be worm-eaten as thosa done wltb comaton tar. 



lie folloximg CeartifiCK-rz was received from Mr. Le 

Rescue, who prepared and applied the Varnish ^ tht 

Waiter sent to the Society. 

This is to certify, that the spirit or oil, extracted 
from coftl-tar, is erefy way adequate to tbe purpose for 
which it b intended, as a sabstitute for the foreign spirit 
or oil used in japanning. 

Mr. Cook faaving desired me to make a trial of it, tbe 
tray, or miter, accompanying this paper, was got up 
in my- manofactoTy, and is a specimen in proof of Its 
usefalaesi. The vamtsb used for that purpose I mad^ 
myself and instead of-mixing it with the usual spirit or 
<m1 imported, whieb is now become excessively dear, I 
mixed it with dre 'spirit, or oil, extracted from coal-tar; 
and a> I can truly affirm, that far from its being a sub- 
atitote infieriotf in properties to the spirit in general use, 
I esteem it far superior in several respects. 

la the trial I made of it, I found it would dry quicker, 
Mid tbe Tarnish mixed with it would polish with more 
eas^ -bear a good lustre, and, in short, answer every' 
requisite purpose of the foreign spirit If to these be 
added the reasonable price at which it may be sold, t 
but jpfooiiunoe it a discovery that must eventually 
prove 
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prove greatly advantageous to the maaufactarer^ nf idl 
a« iDteresting to every lover of the arts, or adoiirer of 
talent and ingenuity. 

Reference to Afr. Cook's Apparatus for preparing Ga^ 
and other Products from Pit^coal, 

A, Fig. 1, (Plate III.) if a eommon fire-place^ a atova 
built with brick, having cast-iron bars to put the fire io 
at, and a fiue that goes into a chimney ; A is the €»st- 
iron pot, (which holds from twenty-five pound to one 
hundred pound of coal, according to the size of the pre- 
mises to be lighted) which hangs by the bewels or ears 
on a hook, suspended, by a chain in thvi stove or furnace, 
about three inches above the bars of the grate, aodthvee 
inches distant from the sides of the stove -, the fire then 
flames all round this pot, and as it does not rest oa the 
burning fiiel, it is the flame only that heats it, so that 
i|t does not scale, but will last for yeara. The sinoke^ 
&€i is carried off into a chimney. The cover d of the 
pot is made rather conical, to fit into the top of the pot 
close, and from the top of the cover the elbow*pipe pro- 
ceeds as far as the mark a. The other end of the pipe 
with' the elbow entering the water-joint is rivetted to it 
after; when the lid or cover of the pot is put on» the 
bewels or ears come over the elbow of the pipe that- im 
on the lid, and a wedge is put between theiA and tbia 
elbow, to keep down the cover airtight, and a liftle 
clay or loam may be luted in the joint, if any gas sUouUi 
escape round the cover of the pot. The other elbow B 
|rQes into s^ water-joint, formed of a tube affixed to the 
cover of the purifier C ; and another tube, which passes 
through the lid of the purifier: the elbow-pipe then 

goes 
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goei ofer the inner tube, and when put on, the jointing 
. is made good by pouring water into the space between 
^ tobefl, which renders it air-tight. The gas, as the 
arrows Aew, passes down into the purifier C, which is 
rather more than halF full of water ; the use of this water- 

' joint is for the conTenience of removing the lid d, to 
iriueh dus pipe is attached. The purifier C is a wooden 
trough, with a sheet-iron top, to which the tubes ar^ 
soldered, and it is fastened to the trough to keep all se« 
cnie and air-tight The sheets of iron, ^, /, gj A, t\ k, 
are alternately soldered to the iron top, and fastened 
to. the wooden bottom. ^ Now when the trough is half 
filled with water, the gas passes into it at B, and as it 

' can oq)y find its way out again at R, it must pass through 
the water. The inner pipe B reaches under the sur&ce 
of the water in the trough ; now when the gas is forced 
ioto the water, it would rise to the top of the purifier, 
and go along in a body to the end, and out at the pipe 
R, if the sheets of iron, e,f g^ A, t, and A:, which stand 
ftcroas the trough with openings in them, alternately it 
top And bottom, did not^ stop it, force it to descend 
down into Uie water, and hinder it firom going any way 
W difough these aipertures, purifying it all the time it 
h passing through the whole body of water, until it is 
jMroperiy washed ; it then escapes through the pipe R Xt 

I the end.of the trough C, then passes down the pipe S, 
ni is carried up into the reservoir or gazometer K. hi 

f ttie bottom of the purifier is an aperture, closed by a 
plug at D, to let off the athmoniacal water and tar as it 
h deposited, and the pipe, with the cock E at the top 
of the purifier, is to bum away the spare gas when not 
ti)bcased.' 

' Tb€te 
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Tiiere is a stop^cock. placed in. the main pij^,^fc Ff 
that when the reservoir is full, and gas is paking, ^d 
cannot be used, the cock may be turned, and pre^eni 
any gas froDi passing from the reservoir, jand by opt- 
ing the cock £ on the top of the purifier, and firing it, 
^1 the gas which is made more than is wanted for use 
may be burnt away. If this was not done, the gas 
would continue to find its way into the reservoir K, 
which would overflow, and produce a disagreeable smell, 
which tliis ifimple way of burning it away as fisist as it is 
made when not wanted, prevents. 

It may in some measure happen, that although the 
gas has passed through the purifier C, yet that a small 

^ portion of tar will pass along with it, and would either 
i^log the pipe S, or accumulate in the reservoir. To 
avoid this, there is placed at the bottom of the pige S 
at G, before it rises into the reservoir, a jar into which 

' a pipe made, as shewn in the drawing, conducts the 
t^r ; this collects all that passes through the purifier ; 
it is filled with water, over which the gas passes up into 
the reservoir, but the tar-drains down this lead pipe and 
deposites itself in the jar of water. The longer this pipe 
S is, the better, as it serves as a refrigitory. H is a 
plain cask, made to any proper size, and filled with 
water, with a cock to draw off the water when it be- 
come^ fouL The upper vessel K is made of sheet ironj 
rivett^ tojgether in the manner engine-bpileirs are made 
\i Xt is only from five hundred tb one thousand gallom 
in size, it will require only two cross iron bars at top, 
and four ribs down the sides to keep it in form,, with s 
strong ring at top ; and as there is no stress on this ves- 
sel, it will ascend and descend easily without any pthei 
support or frambg, the plain sheet iron sidejs Ji^einj 

/ivettec 
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rivetted to the four ribs, and it is quite open at the bot* 
torn. A strong rope runs over -the puliies L'Ly with a 
weight M to balaxicc the vessel K, and assist it in rising 
and falling. The pipe J is that through which the gas 
piiseifawn the resen-oir or gazometer, and ri|ing through 
the pipeT, is conveyed to ail parts to be lighted. There 
is also another drain*pipe at N, for after all the washing, 
&a ^a Tery small portion of tar and moisture may rise 
into the pipes, and perhaps in time clog them, bat bj 
laying all the pipes in the first, second, and third stories 
on a small descent, if any tar or moisture should rise, it 
will drain down all the pipes from top to bottom, and be 
deposited in the earthen jar at N, by that means the 
pipes will not clog up in half a century. These jars 
must' be sometimes removed and emptied, fresh w&tei^ 
put in, as also the water in the vessel H must be 
changed, to keep it clean and sweet; and the water lA 
the purifier 'C should be changed every two or threj(e 
dajrs: by these means the gas will be deprived of all its 
smell, at least as far as washing will effect it, and the 
apparatus will be clean. 

The stop-cock at O is for the use of a master, if he 
wishes to lock up the gas in the reservoir, to pre\'ent his 
workman, &c. wasting it in his absence, as also if any 
pipe sboald. leak, or a cock be out of order, in any pan 
of the premises,' by turning this cock all the gas is kept 
in the reservoir while the pipe is repaired, or any other 
alteration made; it also extinguishes all the lights when 
turned, if any arc left burning by careless workmen, 
nor can they be lighted until it is opened again. 

The whole of this apparatus is simple, and not liable 

. to Ve put out of order in such a way, but that any persdti 

may put it to rights, again. All the art r^uhrcd ttt tnake 
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tbe gas is to take off the cover of the pot, and wkhoat 
m^ovkig tbe pot to take out die coke, and fill it witk 
fredh coal, wedge it doim by potting an iron wedg« h«^ 
tireen the biewelf or ears and the elboir of the neaaelf 
and if required, pfautcr a little day or loam romidflm. 
cover, to keep it atr*tight, a fire is then anade und^ ky 
^d the whole is done. The boy or man who doeait, 
jBUtft now and then look at the fire and keep it op, until 
liie pot M hot, and the gas is made. Now in woc|m 
where lights are wanted almost always, I would reooai- 
mend two fire-places, and tn-o pots, so that wiiea ooe 
pot is burned out, the other pot may be ready to act ; 
fer this piirpoae the purifier roost be provided with two 
of the water-joints B, one communicating whh «aoh pot, 
^nd the elbow-pipe of each pot must have a stop-cock^ 
as V : BOW wherf one pot is burning, the cock in tbe 
9ther pipe must be stopped, that the gas nay not find 
its way out of tbe purifier,^ and when all the gaa ia ex* 
tmcted from that pot, the cock C, leading from it, aust 
he stopped, and the pot left. to cool ; while a fife is put 
under the other pot, its 'cock is opened, and a sappl}- 
4if gas from it is passed into the reservoir ; by these 
means one of the pots is constantly supplying the reser- 
voir With gas, and the lights are dways kept' burning; 
one purifier is all that is necessary ; tbe cock V osutt be 
shut when either of the covers are taken up %oiUl the 
pot again with coal ; when the elbow-pipe is -lifted out 
of the water^joint, as the cover is attached to it, a plug 
must be provided to fit into the' water-joint pipe the mo- 
ment the elbow is removed from it, or the gas will rash 
out of the pipe at the water-joint ; but a better way 
would be, to lengthen the pipe of the water-joints B, 
and place a hu'ge cock under each of them, almost close 

to 
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to the top4f tbe patifiear; wbttF tin* i«M*i§ bwnil oM 
bf turaing. iifm cock, it Leaps eU tbr gw in the porifier 
miuie the corer is remored : no j>liig is iiecessaiy iff thi» 
■Mhed. . When people areveiy p^icular, {espeeWt^ 
whtH bouiei or iccompting-bouses arc te be lighted}, 

'^ud wkfa all Miell to be deatroyed, if tbej are not sBtia* 
Aed frith traihiBif it, and gtill think thwe is a Uttle smelt 
left, (and very little indeed, if aoy, will be left), after 
Ae waahiiig, m smalt trough' may. be a^ded, made in the 
■HBC fray B» the purifier, with sheols of iron acroH to 
farce the gas tbroi^ the pipe R cooimunicatiiig with k. 

' This trough may be filled widi water, with a few lumps 
•f lime.pM ioto it, and this water aad ItmCjCbanged 
often i on the gas being foreed through this lime-water, 
it diere w«s aay remaioivg imeil ia it, this mnild com- 

' ylnalf take it away, lod, as hxi been belora t^Meired^ 
by chaaging all tbc w*t«rs sfiw and M^ed, and kee^ng 
ibia sniaU tfongh constantly, lopplied. wiib clean water 
and line, die gas after passing it w;iU voend the pipes 
«o the lights pure. 

I bope to lay before the pt^lic, in a short tiine^ an 
jscauntof the establisbBcot of a work th«|t will be of 
euch magnitude, as will supply this part of the country 
with the olor spih^ in sufficient quantity to niiiersede 
-the DSC of turpentine, Bcc. in japanning; ajid I do hope 
that in time n>rks of the same description will be esta- 
-hbAed through all Staffordshire, whose, prdSncti will 
supply the place of a great portion o! the spirit used In 
the kingdom, while the pitch will be of mffi^ii^fit quaft- 
lity to form a great part of that article now nsed in the 
dock-yatda. ,,..„■ 

All I want is support from the great caai Ctmipanies 

■ and nwters, to erect pufficieof; i^pp^atiis at the 4i.ffer«nt 

■■■ - -,,fi?l.,j.i , k,..wrks 



c$ ' v if€tiiod of producing Heati Lighif 

workt -to preserve the ur at all the coke furnaces, and 
propej, .piQan3. tp sepante the spirit from the tan It . 
would b^ u great saving to thb nation, as iu every one 
hundred and. twelve pound of coal coked, there is lost^' 
l^y the present mode about four pound of tar, and the 
cokes are not half so good as if they were coked in close 
vessels,., to the exclusion of the atmospHeric air. I need 
not d^cribe the method by drawings of die manner of 
extracting the tar from pit-coal in close vessels,, as that . 
method is so generally known ; it mast be clear to every 
one, that it is procured by distilling the coal. 

I have,. as follows, described the method I use in ex*- 
tractingithe spirit from- tlie tar, the process of ^ which is 
so simple that every one must understand it 

Fig. 2 (Plate III.) is a section of the furnaces, and one 
of the retojrts, almost any number of which may wotk in a 
Une, the same flue will do for all, only taking care, if 
any are not at work, to stop up the draughtThole, which 
communicates with the flue. . These furnaces are built 
without bacs, grates, or doors. A is the place where 
the fewel is put in to heat the retort G,. the fire lies 
under it,' and the smoke U carried off into the flue F. 
B is the aperture where the ashes are raked out. G is 
a section qf the iron bason, .or lo\fer part of the retor^ 
the dark-shaded square part shows the spaoe the fire oc- 
cupies, and tbe black square D the flue as it runs along . 
the back of all the line of furnaces, and enters the chim- 
ney R, as the arrows shew. I, ^ig^; 2 and 3, shews the 
upper part of the iron, earthen, or glass retort, fitted 
on the c{|st-iron bason G. K, the receiver. By this 
moJe of setting. the i^etorts, all the great expense of 
bars, doors, frames, &c. are saved, and a brisker draught 
pf air is Ql^^faipied, whictin^fiy be slackened at pleasure 
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by covering up in part, or who));, die fire-place A tvidi 
a brick, E n a square iron plate with a circular hole in 
the centre, built on the top of the furnace. The Cast-' 
iron bamn of the retort Q ia made to the size of the 
hole in the plate : the most Convenient size of the baioa 
of tlie retort I God is about five at six gallons, in the 
sha|ie of a deep pot, with a flsncli or rim H round Hm 
edge of it ; this poi or bason of the retort is put into the 
iron plate E, and the flanch of the retort then rests on 
the plate E, I is the upper part of the retort without a 
bottom, made to rest and fit on the flancfa ot the cast- 
iron bason G. K is the receiver, larger in the mouth 
than the iioic of the retort. To begin die work, I Sll^ 
y ticarly, the iron bason of the retort G with coal-tar. ' I 
then put on the upper part of the retort I, and make it 
air-tight with a Hule mnd thrown round it at the flanch 
H ; the receiver K is put in its place, and a slow fire is 
put in at A, under the retort ; the tar soon begint to 
butl sluri'Iy, or father simmer; now as soon as that be- 
gins there rises from the tar a thick whitish vapour^ 
which fills tlie gloss retort, part becomes condensed, and 
falls in drops from the sides of the retort into the tar 
again, while the purer spirit rises into the neck, is con- 
flensedj and keeps dripping down the neck into the re- 
ceiver ; this is the spirit of the tar, and with this spirit 
chat first arises from the tar was the waiter japanned 
which I sent }-oa. The reason I choso to have the re- 
ceiver wider at the mouth considerably tlian the nose of 
the retort is, tliat there is a strong and very volatile oily 
ammonia, that does not soon condense, hut gels out of 
the reccii'er into the air the instant it leaves the retort, 
and though but in a very .small quantityi so small that it 
« tt hardly possible in catcb it ; yet will it impregnate the 
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m fef m.gnmt disiMce nmtWI^ wiklji it& Tefj penetratlni^ 
Mdl, while the sj^trit keeps dreppini; itic# the rctoeber 
pore and tepanite f i^om the ammonia. The 1q)im ie verjp 
¥olaUle, quite as much so, if not mott^ than tb^^Hnl 
of tni^ntiney and soon evaporates i^ exposed to the WPp 
ithkh is a proof of its diying mtare ; indeed when ^m&k 
as ft sobsdtute fiir turpentine^ it dries in the aioire f|Qita 
as saeni or sooner^ and takes equally as beautifol a paKah# 
f send yov Ikree speehaens, Na 1. is what.caase off tl^ 
Sir futt. Now 2. ia. the same distilled a second tioae : 
^mi the third specimen is the second reniiscilled agua 
in a glass tetort : it there leaves a little pitchy residuiiai^ 
and comes over clear, as .the sample. Very little of the 
spiut is. lost in passing through these different stagey if 
eare is taken that the fire is slow and the process not 
hnrried. When the spirit is perfectly extracted firom 
the tar^ there remains iu the ^bason of the retort tfaait ' ' 
beatttifal pitch or aaphaltum sent, which when mixed 
with the spirit, forms an ingredient for making the black 
vamish used in japanning. If it is wished to use it as 
fritcbb kss spirit must not he extracted from it I find 
dnt six gallons of tar will produce, if care is takeiv 
4ilbout two gallons or two gallons and a half of spiiitj. A 
'^tt9X nnmbef of retorts may be kept working by a singi^' 
iam\ if we say only one hondned, and pnly iMxrkecL 
'#iwii in a day, they will, produce two hundred to tin»' 
Handifed and fifty gallons of spirit^ so dKit by increasio^. 
' |}>e 'number^ any ^oantity may be dbtained. : When th^- 
-apirit is used iu the -place of turpentine, ..theL.fasiiish^ 
.fhaker ftse^ it in the same way, and id .Use iame^qoM- 
.tity, as there appeals no manner of. difference in;titBr4isa - 
-^ it front spirit of turpentine in the naking^lvtnaisfa. 
^Wheb tbe^t(ipbaitum->:Used,.-it suppBea: ther. pbee ef^ 
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iotl-«ipbaIiuin» and in about the same quanti^. I kav^ 
evplMoed tbe whote as clear as I can ; luii if any more 
mfManlion it requifed, I dionld feel happy in givieg it. 
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%^ To such personis as wish for further particular^ 
on (he subject of lighthig apartments with gas, it may 
be proper to note, that the Society, in their twenty- 
nxfli volume of Transactions, page 202, have given an 
engmvlhg and ^detcription of a gasometer, and apparatus 
for niolung carbonated hydrogen gas from pit-coa^ 
which communication was sent to them by Mr. S. Clegg; 
of Manchester*. 



Vfthod of procuring Tar pent itic and other Products /jym 
Jhe Scotch Fir^ (Pinus Silvestris, Linn). 

Bji Mr. H. B, Way, of Bridport IJMrhijm. 

» 

With an Engraving. 

from the Tiunsactions of the SocjfTY for the Eoco»- 
ragemeut of AaTS, JVLkMLTACTuaEs, and Comjaekcje. 

1 HE enormous high price of turpentine, tar, and 

^h, last year, brought to my remembrance, that 1 

'kad, in 1792, whien in America^ made some memoran- 

dtoms oo the subject of obtaining them in North Caro* 

ioa, which, on referring to, led me to think that they 

"ittigbt be obtained iii this country. I was induced to 

'Motion it to my relation and friend, John Herbert 

' Biowoy Es^ of Weymouth, and of Sheen in Middlesex, 

vben on a viait at my house ; and I expressed a wish 

ibgt t^uid try the experiment with regard to turpeii- 

tine, when he rery kindly gave me leave to try it on 

* See the lAth volume of the prBieot ieriet» p. SS5. 

three 
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^tbree trees growing on hb «$tate> about diroe or.^^Br 
miles from this place, and b^ went wifh^me aud^fixfidon. 
them, and. early in last April I had them prepared^ for 
the purpose of extracting the turpentine, and they have 
been running till the iStli instant. The weather, eskcept 
the last month and part of this, has,- from so mudijrsiin 
(idling, and there being so little hot wc*ather, been par- 
ticularly unfavourable for this business, as the distance 
being such as to prevent the trees beiug regularly at- 
tended, the hollows were frequently found by my iBea 
full of water, aud a good deal of the turpentine, which 
run off with the water, lay on the ground. Under all 
these circumstances I was only able to obtain from the 
three trees about two pounds and a half of turpentine. 
Mr. Brown being with me again the 16th and 17 th iu-^ 
stant, as he wished to take the trees down, I begged 
he Would allow me to takq a part from one of them, for 
the purpose of sending to the Society of Arts, Manufac- 
tures, and Commerce, with the turpentine collected 
from the trees, which lie most readily complied with. I 
have, therefore, taken about sik feet from one of 4iem 
(tl^ey were all nearly die same size) ; what I have sent 
is the part from the ground to the top of the place that 
has been cut away for the turpentine to run into the hol- 
low, from whence it was to be coUcctedi The hollow was 
cut in this considerably higher than is usual in America, 
as this tree stood in a hedge, and could not well be 
hollowed lower. I have matted up this part of the tree, 
tod secured it with straw and a double mat, to prevent 
the bark being rubbed off, that it may be seen in t|^e 
same state as it stood when the turpentine. waa taken 
from it. The turpentine is in the cask in whi«h it waa 
deposited when brought from the trees ; and I have this 

day 
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4by shipped both' on-board the sliiop B^sey, Captsin 
fieatf hound l)o Downe*s*wharf, London, directed tx> 
yoily freight paid here by me, which vessel I expect 
taM in a- day pr twO| and I hope you will fe<ieive' 
safe; whicb^ when you do, you will much oblige 
He by Tequestiiig that, both may be examined, in thi^ 
bgfe that thb small trial may meet with the apprpbatioti 
ef the reiy highly respectable and truly useful Society 
of MtBf Bfauufactures, and Commerce ; and if con^i* 
lidered likely to prove useful) that they may idduce 
•one person who has the means and opportunity of do** 
log it, to make a trial on' a large scale^ so as to faMy 
ascertain whether turpentine can be obtained iti^tbis 
coantry from the very large and numerous plantations 
<tf Scotch firs now in the United Kingdom, previpus^ to' 
the trees being cut dowo^ either to thin plantations or 
' nhere grouDd is designed to be cleared, as takingthe 
turpentine from the trees previous to their being cut 
does .not at all injure the wood ; and by making^ the 
hoOow in die trunk of the tree abopt sik inches from the 
groond^ it would waste but a very small quantity of tim- 
ber. I have taken the liberty of annexing a copy of 
memomndams I made when in North Carolina, respect- 
ing the modes of collecting turpentine, and making tar 
and pitch, in hopes they may afford the Society ^me 
litde information, as they are not, I 'apprehend, very 
generally known. They are copied from memorandums, 
vhich I actually made on the spot. I would have sent 

the memorandum-books, with this, had not the remarks 

I* 

• been mingled with others relative to my commercial 

pursuits ; but I shall have no hesitation in allowing any 

/persons to examine them, or to afford any information 
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i»Mj pwner to any paaanf wfliipg to nate eaqicrilbcttii 
ia dik «a j^ if tkejr will hirma ne with a calL I am 
well saUi6ed in mj own mind, diat toj large qnaatitiet 
oftarmii^ be obtained fmn tbeknotaaod lindmof tke 
Sootcb fir when cot down ; and that the charcoal undo 
fton it wonU not be injored by the tar being fini ex* 
tracted. And as I was in Norway, Sweden^ and RoMii^ 
in 1799 and 1790^ and saw no trees fiiom which I con^ 
sider that tar could be extracted except the Scotch. 
fir» or red deal, which is one and the same tree, 1 am, 
persufided that the refnse of that tree jnust be what they- 
make the tar from in those countries, though I had na 
opfsortunity of seeing the process there. I suspect dwt 
the Swedish tar-kilns must be constructed of brick, or 
some sort of masonry^ as the tar from thence is much, 
olear^, better, and more free from extraneous matters 
tbafi that of any other country. 1 have observed the tar 
from North Carolina to have frequently a quantity, of 
sand in it, which is easily accounted for, from the soil 
in which the kilns are made ; it would, in the carelesa 
way in which they take it out of the hole dug in a sandy 
soil,, be very likely to be mixed with the saud. In the 
sm^ cask^ in which the turpentine is, I have sent a few 
small red deal knots from some timber that I have lately 
taken out of my warehouse, ou some alterations being 
made ; the timber from which they are taken has beeu 
in the warehouse ever since the summer of 1786, and 
yet, when these pieces are exposed to a moderate heat» 
the tar will be seen to exude frop them. 
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Extraclf from Notes taken by Mr. Way. 

Thundiij, Apra 18, 1T99. 

4ir)v^ at Wilmington, North Carolina, about oimi 
P.M.' Observed on the roads the pitch -pines prepared^ 
f(Or extracting turpentine, which is done by cutting 4 
lioiioivr in the tree about six inches from the ground, 
IDditben taking the bark oflp from a space of abPUt 
e^teeo inches above it, from the sappy wood. The 
twpentine runs from April to October, and is caught 
by the hollow below. Some of the trees were cut oa 
tm sides, and only a strip of the bark left of about four 
inches in breadth on each of the other two sides, fer 
Qanv^ance of the sap necessary for the support of the 
Vna A Captain Cook, with whom I had been travel^* 
\%^ toformed me that some trees would run i\% qn 
levea yeare, and that every year the bark nM cut away 
higher and higher, till the tree would run no longer, 
ind I observed oiany that had done running, imd they 
were in general stripped of the bark on two side% ea 
kigh as a aua oould reach, and some were dfllid from 
Ibe operation ; others did not look much the worse for 
it I 6nd the nsual task is for one man to attend thi^e 
ikouiaQd tree^ which taken together would produQ0 
Me hundred to one hundred and ten barrels of turpen- 
tine, . 

April 15, 179^ 

On ray return from Wilmington to Coweu's tavern» 

'iftant about sixteen miles from thence, I was infomled 

thst the master of the house had been a superintendant 

of negroes, who collected turpentine. I found the ia- 

fonnation I had before received was not perfectly cor* 

roci^ te-lDld me he attended to six slaves for a year for 

F 2 a planter. 



aplnUf; »d htwi.tn tfae Istof Apd aadihe in ef 
ocpteaMT tai^ iTMTr sn MB diB a faoiveli of tafpeoaae. 
The ottdug the tieet for the p ui po ac of f ii B ri liiig is 
called bosJBg theiSy aad k is wcLwmjI a goad ^tf% 
voffcioboxsztjiBadajr; t he tiees wfli aot raa l og ge r 
than fcor yean, and h ii uuxj— i urtahe eff ar thhi 
piece of the irood Aom ooee a a cck, andaboaa uftaa 
aa it faiiB, as that stops the trees roBMig. While wi 
Nonfa Cafolioay I was particalar in mj iaqaiiies les p tet * 
ng the mahiag lar and pitch, and I sav sevnal tar-hilBi: 
Thcjhave tvo soru of vood that they anke itfrdhs, 
hoih of which are the pitch-pine ; the sort 6oai which 
Most of it b made are old trees which have Ulen do#n 
ID the weods^ and the sap totted ofl^ sod is what they 
call ligfafc^woody not from the weight of it, as it is fmry 
heasy^ hot from its combnstible nstme, aa it will light 
nrilh a caodle, and a piece of it thrown into the fire arill 
-|^e light enoogh to read and write by; all the pilibh- 
pioe will not become light-wood; the people concerned 
in amhing tar hoow it firom the appearance of the tnr- 
peotinoji the grain of the wood> The other sort of wood 
whidi is used, after the trees which have been boxed 
lor torpeorine have done ranoiog^ they split off the 
frees o?er which the turpentine has rnn* and of thb 
wood is ma^e what is called groen*taiv being made fimn 
green-wood instead of dry. When a sufficient qnantit]^ 
of wood is got together, the first step is to fix a stake in 
. the ground, id which they fasten a string, and firom the 
stake, as a centre, they describe a circle on the ground 
accord! <g to the siae they wish to have the kiln ; they 
consider that o.^^, twenty fieet in diameter and f b wr tco n 
feet high, should produce them two hundred bambsif 
tar ; diey then dig out all the earth a spit deep^i^shi^** 

ing 
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hg inivtrdv within the circle, and riopibg to the caitre; 
Ae aafth taken out is tbrovm up in a bank about cne foot 
aildia Inlf high round the edge of the circle ; diey h^xC 
yil tffHiie that will split strait, of a sufficient length 'to 
nach from the centre of the circle someway bejrohd thd 
kgink ; thin pina is split through the middle, and bcfth 
jiaittare tlien holbwed out, after which thej afe pnc 
together, and sunk in such a way, that one end which 
isplaeed in the centre of the circle is higher than that 
mA-frhich comes without the bank, where a hole is dii^ 
ir Che ground for' the tar to run into, and whence the 
tv it taken, up and barrelled as it runs from the kilo. 
AAor the kiln is marked out, they bring the wood^ ready 
split ap^ in tmall billets, rather smaller than are gene-' 
liUy used for the fires in England, and it is dien jMiclfed 
ii;close aa possible, with the end iiiwairds, sloping to* 
ivarda the middle, and the middle is filled up with itotttl 
i9»od and the knots ci trees, which last hare more 'tar 
ia them than any other part of the wood ; the" kiln iir 
built in sach^a way^ that at twelve^or fourteen feetThigll 
k.will orerhang two or three feet, and it appears quite 
compact and solid. Aft^ the whole of the wood is piMd 
«D, they get a parcel of small logs, and then place a 
line of turf, dwn anothitr line of logs^ and so on alceiw 
lately aU die way up, and the top they corer with two 
or three thicknesses of turf. After the whdie is cbvered 
inrdiia way, th^ take out a turf in ten or .a dozen dif^ 
#rent places round the top, at each of which they light 
it, and it then bums downirards till the whole of the tar 
ia melted out; and* if it burns too fiast they stop soihe of 
the holes^ and if not fi&st enough they open oihet<^,-alPt>f 
whioh the tar-burner, from practice, is able to judge of. 
When it begins to run slow, if it is near where charcoal 

is 
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aa opfonaaity of iMiknp k 
b J ctiiKr boilnir die 
or eke bT 
by iligging a bole ia ike 
bfick. k k tbea filled vkb tar, 
k, aad albm k to bam vH tber j ai ga k 
fao«|ii^ abicb k kaown b j i li|i |H n|^ a itkk kMo k^ 
kttkis k cooii vbea boiat enaogb iber pat a ooter 
ot^rk, whkb stops kckve, and pats oat tbe file. Five 
baiifli nf iTfca tar vill nnke tao of pkcb ; aad k witt 
take tfPO baneb of otber tar to awlrr oae of pkck> 

N. B^ — The foregoing obsercaMns irn i rfiiag tar aad 
ykcb^ are copied firaai a aieaiorandan vade bj Ma at 
Sa&ik, ia Virgiaia, oa the bocdert of Noith CaraKnay 
April 2Sf iljJ^ aad are the result of the incpiiriea and 
obaenratmtt I nuMie on the wbiect ^rhilst in Can^aa. 
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and 0iher Proiuct$fnm'th$ SMi^Fir. S* 

Id conversi^non with a Mr. Hogg^ wiio bad been' 

settled ttiere, and at Fayette-ville before the War, I 

learnt tbat pitch-pine timber growing on the sands waa 

the best, and that it was reckoneil to be better if cut iii 

the wintjBT be&ure the sap rises in the tree* 

t 

It affords me much pleasure to learn tliat my commn-^ 
nication, on the extraction of turpentine fVom the' 
Scotdi fir^ has been thought worthy of the consideration 
of die Society ; and it will be highly gratifying to me, 
if k should induce persons ^o have considerable plan* 
tations to try it on such a scale as to ascertain to what 
extent it might prove beneficial in this country. The 
experiment should be tried on trees so situated as' to be 
conveniently examined every day, and the turpentine 
ooUected in the hollows removed as often as possible tt> 
prevent its being injimed, or wasted by the rain. T 
think, that during the American war, some importations 
of taipentine were made from Russia and Sweden, at(d ' 
if so, it must have been extracted from what we call the 
Scotch fir in a colder climate than this. The article 
called yenice turpentine, which is brought from Carih* 
thia and Camiola, is extracted there from the larch tree ; 
and it might probably answer to try to produce it from' 
the larch trees grown in Great Britain, in the same way* 
as I have collected the turpentine from the Scotch fir. 
Respecting the wood of the Scotch fir being injured, by; 
the extraction of the turpentine from it, I should rather 
think that it would, on the contrary, be the better for 
it ; as all those who use deals from Scotch fir, iu this ' 
neighbourhood, complain that it is too full of turpen- 
tine to work well. The fact might be ascertained, by 

the 



.V 



I Kot C9 the Sacwcr. s if k 



flnde, de hoefc Mrt, or BCKkr Uf «c tkr irte 



CoMifHRd wfA woiBP^ fipw s uci. takes <hm w the 
r^ from wheacc due tsrpisfltKic hb sot wcs ex* 
; It mast faaweret' he BOcetL txa£ inm the tree 
0CB1 ix> cfae SodctT, the tnrpcptiar has oaif been 
Cfoe jcar, whereas ia AoMnca, tber collect the 
fipcm the same tree for tfavee cr Cmst ivoeed* 
log jcaA It has been s up posed and mssertad tbat tnr- 
pentkie was onlj obtaioaUe fn»a^ the United Sates; 
I hate sufficient doccmeais ta prare, if lequiied, 
a wtTf large qnaritity of it can be procured firom 
Ea«t florida; and, I well remember^ that about tho 
jvar 1782^ sercral cai^oes of turpentine were shipped- 
ID the Bhrer Sc John's, for Britain ; and choogh that 
ANiBtfj is at present in the hands of die Spaniard^ no 
dodbty arrangemeou might be made with the Spanish 
Gotemnient for a supply of diat necessary article finom 
Aeoce. It is my earnest wish, diat through the me* 
4so0 of the Society oT Arts, I may rendec any infiorma* 
tiOB that may be serviceable to the interest of the united 
Empire, and I will, with pleasure, furnish further com* 
flDuoication on the products of Florida and its commerce, 
it desired by the Societ}-. 

I am coorinced that tar might be produced from the 
fiefiise of firs of English growth to advantage, and that 
a much better article could be made from them in- 
Britain, that any imported from America. The Scotch 
firiy in England, from being planted at greater distances 
from each otlier than they are naturally found abTt>ad, 
fcate mocb larger knots, and greater numbers of them, 

than 
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thin in Carolina, or the North of Europe, and wcrald 
thererore produce more Uvc in prQportiQn,,|r^fl^.tlMV 
refuse wood than the trees of those countries. 

The pitch-pine of Virginia, the Carolinas, GecMrgia, 
and the Floridas, grow to an Immense size in wha| are 
there called pine-barrens, tbi^ mni of which ist 6/Kt/i fnd 
whiter than the sand used as wcitiug-sand in Great 
Britain, and the trees grow almost to the verge of highi 

■I 

water mark on the sea shores. J think it wooU tnsn^r 
a good purpoae.for the Society to encourage^ hf pte^ 
Bumm, the extraction of turpentine from Btrittsh flie* * 

J. H. Browne, Esq. of Weymouth, certified that he 
had witnessed the principal experiments made by Mr. 
Way, in extracting the turpentine from the Scoikcb tirs. 
That the trees had been planted in 1771 or 1772, and 
that the wood, subsequent to the operation, had beeil 
minotely examined, and found not to be injured by the 
ejctradtion of the turpentine. He added, that tlie sea* 
son was uncommonly wet and unfavonrable for. the ex* 
perlment. I*^ 

Jleferenee to the Engraving of Mr. H. B. Way'* Method 
qf procuring Turpentine from Fir Trees. ^ ■ 

(See Plate III. Fig. 4.) 

e, Represents the lower part of a fir tree, as growing 
in the earth; b, shows the part where a portion ef ^the 
lieik ia taken off- to assist the emission of the turpentine ; 
c, k m hollow cut within the body of the treej^ it is ia 
the fom of a basin at the lower part to receive th^ jtur^ 
pentine, which exudes into it from the porea of | the 
tree ; ibis i>asin is about six inches from the ground.^ 
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Wft- flOr d» tliift upon a stem ca inudL ^nneml foK in 
Mgjiic ^ and It ia by diia nuvie at caisu^ otta duB. «« 
Attmr see so many {v^iitihii aim daunshin^ jxciiania. But 
thia «piU^ I very aiuca risai*:, be lankad nir in ^nby 
Iboae wlio are 3V a4>me ^ifutr as, .f ^ jiug .a aoc :iQistitl!iy 
poc c6 tiie nMthiMi 5aiUw»sii « prsaeac: Pjey we gratted 
a«Mt iEMKk>e<l ipon snv*,^^ ^iic a. rV^w mciiiB bi:;^; md diis 
pracric^y 'airho'igh ;r cu^rtaini^r answers die ^urpois of 
prdiiw^rin;^ 4 ''{Trie tn^^oiy >f pi.i;:u\ x u: be weiL canr- 
s^Aef^Ay wX{ r^ pr'»<lncttv<» ot die grear-ga: miadutfC 
YK^ Aur.;<^rj';ii^:in in ^v^rkli^.^i^ the uazuiari Qrmc 3«» aom 
tlw* fxitti'.m ^t' rh«» «-*-/'.!c> »!i not f>iiiy inj::rjiy ditt i 
dnal «iv> pUot:-{« bivt (it^es irreparable injiirj u die 
lie. Trees thus TfotVeA^ T am weU aEawced* wiil, in 
itie fyr^linary tfmtm tA things laat bot a Tcrj fev jcara ; 
anfl irittearf ^/f emvunuirtg for half a cenmcT is heakh 
aiiil ^'iK'/'^f t*"*!' bejBrin t<» decline and decay azbec a ^{lae 
of a vrry trrw yeiir/i. This I conceive mmt be paraeti. 
larly Ums (.a«e with trren planted in a ganicn. «Wi« 
teqeent mafturin^fii are continually adding to ttie mSL^ 
m chat in a few years it becomes raised above tbe bod* 
ittd pari. In thin case the whole of tbe wild snck be* 
^BoaMo bvtcdy and it i» bjj that means deprived of ike 
r^ial inAaence of the sun and oC ibe atmospbeie \ aad 

bong 



On gnfiing Fntk Trtts. 

being duu i^ridged of tbc DouriMnnCDt «p().rf 
which nature intended for it, it .begin* to decKtft in vi- 
gonrt and soon after decays and periibes. This I have 
frequently observed in my ow-n experience and hence 
it is that trees are Gontinnally de^i^iog, and jsuetl fre- 
quent tui^lies pf thepn an requirpd. .. 

It ought also to be considered, for it is m my <^inioiM 
aAtter of gteatfimportance, ^t by tbe pndioe'f d«> 
precite fnai vna are eaposed to mncb -greater •HfOpIt 
Aroitgh extdnal nonries-tbaii diey odierwiae ivaaUfi^^ 
It is nutoriou^ iliat the bearing stenr (espieialiy^M 
peaches, nectarines, and apricots) is'mnch'iDOieittiMini^ 
and iberefore much- thom^tBtrfe'td belnjiired itturftift 
irild riwcfc { anil, ifit^iored^ii by-mrmeniaso MsAf^af^ 
so sooD and efieetually beal^. -Ere'ry.'man 'of-«bflitf«iR 
'Bint Innsri, Ihat the nild stock will beer, without mi^ 
'tensl it^ary, wounds and bruises, whicb woqU oeeilAMl 
to the otbar a rapid and incurable^ decline. Jks,' thdiKA 
fore,' by this new method, the whole; br abuab'tlfs 
'wbblfa^ of tbc stem of the tree is of this tenderiMBtdt^ 
akid bjtbe old method the whole of the itemiiiBrof iM 
bardiest wiIc^ stock, it is evident tbat trees, aa tb^ m 
now t»i*ed,' are exposed to perp^uiil'tiijuriM 6roita tb« 
spttde, cattle, insects, &c. which ihey wbuld'-nbt btt-lf 
-^rbe old method of working from the top-^ere' to be W- 
'stored. ATgofiients need nut, t conceive, be multiplied to 
Y^ove, that nature in Its wHd state is much more ttblS'lD 
tMar-iognneR wjth im^fiity than it is in a state ofcnKt* 
'TStion, and that tbe latter often become a prefy to guti:^ 
esnltcr; 9lc'. itUdr prodiice a grkdnaJ 'decline,' Mm 
'cmoMs wUcb ifodldrdo IMM, of a v«iy liiflingb^ii^'^ 
ibe wlnTnoR. ' * "■■-'• ■ ' ' •;•.■>■' i-. . 
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By 3d. de Musigny. 
With ftn Ettgnnriiig. 

Prom the BiBUOtSEQUE Phistco-Econo&iiqi/e. 

f 

A B^VE constructed m madiine for thnesfaing com kk 

tfie dpen eir, which I believe te be aearijr «■ conpleie 
mpomStiim^ mBtmntk from its umptidty, the quicknetf 
df iliamiaiiy and its -cheapness; its cost does not ex-* 
M^moks. 

tarii of Ae cj^hnder is equal to thirty^two strokes 
efthe IsdL la ninoing tiver a circle of AO Feet dia« 
■ifitsr the cyUoder makes 20 turns, and produces the 
offset lof 6*0 strokes of the flail. A horse that draws the 
aaokiae at <a moderate pace, cao easii j giro it two turns 
^«riiiiQate» and in half an hour can go sixty times 
aoDDdtfaecifcTe ; which is equal to 38,400 strokes of the 
floiU. wibich am enough to thr^^sh 30 sheaves in half an 
hear, iMmI b nearly the worii of two men in a bam. As 
ihere «re 4weUe disposable boars in a fine day, by' re-^ 
peating this work from hour to hour, in which is ih-^ 
eluded the time taken in spreading the sheaves, and in 
ckearidg away the straw and the grain, 360 sheaves may 
he dufesfaed in one day. Or as it takes nearly fire to 
■sake tsvD measures of graiu of 50 pound each, the Te» 
salt would be i20 measures per day, the extraction ff 
which costs very little. 

One Dum, tiro women, and one horse relieved every 
two hears, are more than enoogb to do all this wodlE^' 
which will cost no more than four franks perday,- aiul 
the measured of grain iU about ten deiiiers each, whicfh 
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bagteat saTtfig wbeirconipaned with tho iwork done io 
At «8ual fDviHier, at two nien cen seldMn thresh mort 
fkm frooi 14 to l£ mesksur^s per day, tfae^ mean p^i^^"" 
of which It mbout 85 c^Mt\, per measure, which maket o^ 
iiSirefice.vn the tame muoiber of sheares and a aaving 
of 27 franks per day, without taking into the aecotfnt, 
1ft The advantage of ^KaVltvg the power to ahi#thr inr- 
■tliatieljr after the harvett^ ami also of selling the' grtttn- 
fiir at least ooe franc pe^ ineaanre more. Idlj^ The" 
tmpley&i^nt of woaictt aiid ehiklren in the w^rk, whose 
hbouris one-third chtoper ^han nieii. 3dly. Avoidiifg' 
die accidents to whidh it is «kposed from being tfireshed 
hy eandle light. 4thly; Aroiding the toss occadoneA' 
bj rate whpfi iJhe sheaves ate left in the barA - durift^ 
winter. • 5tiily.'The uMppiiaeiable advantage i^ieh lhi!l 
machine possesses of cleaning the spotted arid black com. 
Mily. Of breaking the siraw at will, and rendering It 
BMte proper for^fceding hersesh 

Skscri^ipn of the Machine. "* 

. ■ **■ • 

The pest in the centre A, (Fig. I. Plate TV.) shou|(i be 

, • . ■' 

ill or seven inches in diameter, it is fixed three feet deep 

in fh^ earth, 4n the centre of the threshing circle B B^ 

tad to fender it- more firm, there should foe a mortise 

ftadein the end that is in the groiuiJ, fnto which a key 

amy be put, in the form of a cross ; the part above the 

ground, to the piece of wood C, which serves to cany 

the hoiieontal pole or axle-tree D, should be two feet 

high; the ether part should be one foot high' and an 

tncb and a 'half iti diameter. At the top is an }fon pin 

to hold tihe pole E, which serves to direct the hbrseJ 

Tbe-eKle^twe D, held at one end by llhifpost A whicli 

M in^be 'aenire./Tf the threshing place,' and at the other 
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€4 » ivjL bom ike thresiiiag rag, soas ■BtHbl'T 
t§ioA mA rrwA dhe grain bv ireadn^ oa ii. 
iiMii4 Aie £HSes«d on br the l^Klle to one of the wti 
W ta^r frie^ «bidi iboold be tot ligbt, dnt it may not 
ti/eiuNMMk Tbebfaocfaesot thecaTfn|reNK,ienriDg 
v> MMJta tJie cjitnder O^ nmst be two wdies tUck^ 
ft** feet Imi^ abcmt ooe ibot wide in'ibe port tbat car- 
^mm tke •fifMe, and a foot aad a half where k b siof^ 
^jm6p wbkh dboold be laige eixNigh to adont a wed^ 
MP each tide of the teooosy as nncb to gire firmnfiM t^ 
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rcnruge ii to fmcilitat^ the proper dkeodon of tte 
r, by putting the wedge either bv the oufaldif of 
Bnm the ftont of which the conls are Ikstetiefd: 
Micylinder O «houid be at least four feet long, oiii^ 
li in djaifeelei^ aftd a little conical, that it may more' 
mif ilcBcribe a circle 40 feet in diameter. 
Fig: d is a profile view of the carriage and the cylinder. 
The sheiives must be spread on the threshing ring 
b».the tiles of a roof, by drawing back a portion of thtf 
■s 7 or 8 inches from the first When the cylinder" 
■Swbegnn to bruise the straw, the sheaves must be 
sued with forks, the ears scattered about, taken away, 
■A lastly, the straw must be shaken with forks. 



mcripHon of a Machine called a Reumametre^ for esti* , 
'mating and comparing the Velocity if the Currents of 
Bioers. By M. RfiioNiER. 

With an Engraving. 
From the Bibligtheque Phisyco-Economique. 

I! AOM the time of MariatBt until now, many persona 
llfoosiderable merit have employed different laethods 
k.estiniating the velocity and force of rivers, and these 
Imfaods more or less ingenious, appear to have left no* 
|i|g fujtber to be desired. There is, tjierefore, some 
tl|pee of temerity in proposing to add another to the 
i^nber, which may perhaps be thought to have' less 
lerit than any of them ; yet as it is very simple, cbeap^ 
sdjrequires no calculation when being used, it nray 
rove convenient to a great number of persons,. 'Si^he* 
aj, wish to eiitablish mills or other buildingaon^riv^M^" 
[|gre they axe unaccpu^nted with the velocity and forte 
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tbtte&oScrec br ifuAdi^::, a-m^ cescitei ia bis. 

ti-Crd Ls rrr.csi ir.s.e siiiipie aii pcrtabLe, is little a 
e«per«&e, and answers t.ie ^oie purposes. -j 

1 ;»aTe observed, hoAe^cr, that :a uaj:: j ;i, riic band 
Mdft die stick tc wbicb the instrumeiit is attscbed» . 
mfolimtanljr gire an imi^utsive force to it» in addilk 
thee irfcieh is ceu»ed bv the action of the 
ioeofiTenience has led me to adc^t another 
•bieb appears to me to b;.* still more commodioiis 
acvMrate, and lias the double ad\-antage of giviag 
ftnetijr both the relocity of the current and its ei 
force di a given serface ; and as th^sc two opem 
seire to correct each other, they necessarily gi?e 
iMfity to the result. 

ikicfipti^n. — This method consists, 1st. of a flo 
eork weighted) which is a cube of 10 centimetres. 
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-• . Jitr estimating the Currents of Bivers. 4» 

if 10 contrived as not to sink id the water any lower than 
the depth of iu thickness. 

8d. A small divider, like a pully turning on its axis, 
upon which is rolled a twist of silk o( a determined 
lengthy in order to measure the space that the float runs 
Ofcn (See Fig. 3, Plate IV.) 

Sd. A small dynanometer, Fig. 4, similar to that 
which I composed for ascertaining the tenacity of spun 
nlky cotton, and thread. 

With tliis small apparatus which may be carried in the 
pockety the action of any current may be ascertained 
with the utmost facility. The upper part of the cube 
carries a twist of silk, forming an acute angle like^that 
of a paper kite, and to the point of the angle is hooked 
a red twist two metres long, tied to another twist of a 
green colour, which is ten metres long, and entirely 
lelled round the divider. 

The other extremity of the green twist is hooked to 
die divider which is held in the hand. 

I make use of twist of two colours, in order that the 
part which gives the space passed over by the float, may 

• 

be distinguished from that which remains under water. 
' Silk twist is preferable to hemp, not only because it 
u liiore flexible and compact, but because it does not 
tirist in the water nor retard the progress of the float 
This niay be ascertained by throwing into the water 
Nnall balls of paper which float freely by the sicle of the 
Cnbe^ and the eye ma}^ remark a suflicient degree of 
UDiformity in a course of ten metres, which is the given 
length. 
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56 DescrtpHoh of a Machine 

Method of using the ApparattLs, ••: - r? 

The person that uses it must be in a boat iricHBfeli K<r' 
the place where he wishes to ascertain Ihe vdobityktld 
force of the 'stream. ' ' "" =" 

When *£he Iboat is stopped, the float is tTiroWd Iirtbr 
the current, and the red twist 'is suflfered to run'out^liiii' 
far as the knot that faistehs it to the greed one, wkidih, 
as before-mentioned, is entirely rolled roiitid 'the (R-' 
rider; then two persons must observe it, orie to iittetid ' 
to the seconds of a watch, atid the instatit the ^itedle 
begins its revolutions, the other must let loose \ 
cliclc, that is fixed to the divider; the float cotff!!- 
nues its course, and the number of secotids fllat e^ap!fii^ 
during the experiment) indicate the velocity o»f 'thfe 
current, which has carried ihe float in a liiie teh m^trbs 
in length. ^ 

This proceeding is not a new oiie, but 'tbi^ '&Xck 
which is added to the divider facilitates lb use; it 
also facilitates the dividing of the twist for ' t^peaiiQg 
the ex|>eriment, which it is best to do, two or *thfee 
times, in order to be assured of its accuracy ; however, 
the results have always been found nearly the siaixie, lit 
least with very little variation. 

To find the strength of the current the loop 8f *die 
twist must be released from the divider and hoBked 6h 
to the dynamometer, then the spring of .this instfiimeift 
is more or less compressed according to' the streh^^h'iif 
the stream, and the number of degrees indicated faytUi^ 
index,' express the Maximum of the actidh bf ^the i^tttljt 
on a surface of 100 centimetres. ' ' 

This action is not constantly the same, not only on 
account of the strength of the waves, but also from the 
natural funning of the current, which is not always re- 



fot, effimaXiag ihe^ Cturent^ qf Rivers. $ 1 

galac; ij^d^ed in the most complete calm, without any 
{(pparent waves, the impulsive force has varied from oae 
momeot to another as much as from 6 to S, and some* 
tifpea mor^. 

But the velocity of the current has great power, as 
nay be seen from an example taken from a course pf 
pzperiiqeats ipade at Paris, between the Pont des arts 
nidtbe Pfintroyaly the 20th,of July, 1809. When it 
|r)isf»Im, and the Seine was a little bulow its mean 
JN^Ight, it marked a metre and a half by the graduated 
IKailp of Pont Royal. 
. Yv^ situation teq yards from the shore. 

Velocity. Power. 

Seconds. Hectognmmet. 

lit experiment 2* ^ 

2d. ditto........... 26|- V 2 to 3 

3d. diUo 26 ) 



Second situation in the middle of the current. 

1st. experinpent :.... 14J ^ 

2d. ditto 14 > 6 to 9 

3d. ditto ...; 14 ) 

Third situation 1 5 yards from the shore, opposite the 
Hue des St. Peres. 



1st experiment.^ 28 

ditto 28 ^ 1 to 2 

ditto ; 28 



3d. 



Although ^is example is not very ei^tensife^ it is 
tnough to shew that the water at the sides of a river has 
;Very httle velocity, and that the velocity in tbe middle 
^of the curre^nt singularly augments the impulsive force, 
^Qc;e the ten metres passed over in fourteen seconds 
j)M au ^effect of from 6 to 9 hectogiam'mes upon tlie 
float, whilst the same distance passed over in 28 seconds 
V-^ 8i4^> igatTe only firom one tp two hectogrammes. 

Ha On 



S2 Description of a Machine ^ Xc. 

On coalparing our experiments with those of M. JIft- 
riotte made about 1666, in the same place, w6 fbdnd 
much similarity in the results. 

This gentleman by means of little balls of wax, bal* 
lasted, which floated on the surface of the water, esti- 
mated the velocity of the Seine at its medium at l50 . 
feet per minute, that is, 30 inches per second ; but at 
the time our experiments were made, the Seine was 
biit four feet six inches high," whereas, when M« Ma« 
riotte made his it was Ave fit^et, and we may conclude 
that the lapse of time, durinor a century and a half, has 
inade no change in the course of the river in this part. 

These experiments led us to compare the velocity of 
the Danube with that of the Seine. We find in the 
Journal de Paris^ July 1809, a note from Baron Pakasi^ 
which indicates that the velocity of the Danube at its 
mean height at Ebersdorff is four feet six inches per 
second, which is about double the rapidity of the Seine 
at Paris. 

Explanation of the Engraving. Plate IV, 

Fig. 9, a, a cork cube of 5 centimetres, bound round 

with pgck-thread to consolidate it ; 6, a plate of lead at« 

tached to the cube to ballast it ; c r, the knots from which 

the silk twist forms an acute angle at the point d; e, the 

hook at the end of the red twist which is two metres 

long, and tied to the green twist of ten metres in lengthy 

which is rolled round the divider/, for the purpose of 

measuring the velocity ; g, a small block of hard wood^ 

.which serves as a base to the divider ; in the centre of this 

block is fixed a small, pin of polished steel, on which the 

. diviiler turns freely ; A, the end ot the click which is con* 

• fined by the thumb until the right moment to set it-free. 

Fig. 
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Fig. 4^ 'i^ ,9L small dynamometer having an index 
abofe the arc of ditis>ion, which indicates the maxinnini 
of the impulsions of the current * 

^ig* ^n ^f the cub^ plunged into the current of the ' 
river; /, tiie position of the observer in a boat, who 
holds toe dynanometer in h-sihand, for the pur|K)se of* 
ettimating the strength of the current after having m'etf- 
lured its velocity. 



.Simplified Pivct*s for dying (he JdrianapU red by ani^- 
mal Matter, glutinous^ serous, and caseous. 
By Jean Michel Hausmann. 

From the Annales pe Chimie. 

JtlAVING already published several memoirs on dye<^ 
ing t^e Adrianople red, it remains for me now to make 
knoirn the rest of my labours on this subject : they have 
always been directed to the end of abridging and sim« 
plifying the manipulation^ without losing any thing of 
the beauty and solidity of the colour; and I shall now 
give the result of my last experiments. 

As the colour of any shade whatever is bright in pro- 
portion to the w)iitenes3 and cleanliness of the substance 
that receives it, I begin by bleaching artificially some«skins 
of cotton or flax, by passing skeins them through a we^k 
lessive of boilingcaustic alkali, and in a lessive very much 
diluted with water, of oxygenated muriate of potash with 
mo excess of carbonate of alkali (commonly called lessive de 
JlgoelleJ. This operation when performed according to 
my method takes an hour. The skeins being afterwards 
washed and dried, I impregnate them with a solution of 
6iie strong glue, made with eight part^ of water. After 

' they 



ihej" have been well and equally wrimg ^n(k dried, I 
. phiQge them intQ a decoctioa of gall outs, made with 
from twelve to sixteen part3 of water* * 

It should be just so warm as to allow of the tkeins 

being easily handled and kneaded wUhout scalding (he 

baads, in order that the glue may be weUfombioed 

.witb the tanning 9ub$tance of the gall nuts, and which 

forms on the surface of the skeins an animalised cost of 

a fine deep nankeen shade. Decoctions of sumac, the 

bark of oak and elder, may be used instead of the gall 

'dye, and they produce other shades of nankeen.. AU 

« these mtnkeen colours may be beautified and rendered 

infinitely stronger, by a long ebullition in bran-water, 

the bran being, inclosed in a bag. I afterwards 

rince the skeins and dry them. During this operation 

. ihe decoqtiQEi of gall outs must bet essayed from time to 

time, by pouring into it a solution of strong glue ; if the 

deeoction is exhausted by the number of skeins that kaife 

been immersed in it, it will neither be thickened by- the 

solution nor precipitate any animalised substance; it 

ahould then be strengthened or rather renewed. We 

may also conclude that the oxygenated muriate pf pot* 

aah is exhausted, when it has no longer an aqueous ap-> 

pearance ; but when on pouring into it a few drops of 

wakened sulphuric acid, it disengages oxygenated m|i-> 

. fiatic acid, which is discoverable by it;s penetrating and 

. suffocating smelly it is a proof that the lessive is ii^l 

. good. 

There are besides other methods q( animalisiiig cotton 

as well as flax, and of &v.oMrit\g thus the adhesioiiij>C 

.-qlive oil aud alumina, for th,e better fixing -pf the tfifh- 

jQUciog parte of the madder. .The Qoatibgn I sMl uqw 



• 
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aaSfiO^ ar^ even inoi*e advantageous tbM tbe firet tof 
thwe fbf beauty sind colour. 

Eqwri parts of the white of eggs*«nd water form litt'' 
ekcellieht eoat on eotton and fla^c, which is iflipregnaCed 
lAhit, and then, having beon previously well dried, 
phriged ihio 'boiHng water, in ordcfr to coagulate aYKl • 
ffir'tl)ealbaminein'lt.- This impregnation may be al^ 
eifiMed ^ith 'the. white and yolk of eggs well mixed, 
witblotit 'iiddihg water to it j remembering- every time ti^ 
; |M rbe skeins tht^Qgh boiling water when tliey have'- 
been well dried; • 

Milk will also form upon skeins of cotton and fhxa' 
fiied'iihd solid coat of its caseous and serous parts; they 
#ill fanbibe it three or four = time* successively, by ob-^ 
senring to dry -them- each tim6, and after each drying,' 
tb plunge them into water slightly acidulated with sul- 
photic acid, in order to coagulate the milk that dries on 
the*stirfiEK!e. The skeins will augment in weight at each 
ihteersion in the milk, which indubitably indicates the 
ixaiion of its substantial particles. 

Although these different methods of forming a coat 

ftn^k^ins of cotton and -flax, may in some degree be 

cbHridered as a sort of animalisation, I propose never- 

Aeless-in k'subsequent memoir, to confirm the experi- 

tt^Msof M. Ak Giobert, and to prove with'*him, that 

^ fine teds may be obtained as solid as tiiat of Adria- 

Bople, witfabut ha^ng recourse to any animalisation 

^vtMtever. Skeins of cotton and flax coated with the 

wMte'Of eggs or coagulated milk will furnish very fine 

and -permanent nankeen colours; by leaving theni 

plimged for a sufficient time in a very weak decoction of 

gall nats, which would produce an increased degree of 

toiiDiliilitioD Hotr-M- all' disadvantageous to the process of 

making; 
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leaking: the Adrianople red : the nankeen colour nay 
be rendered more or less red.iisu by adding; to the de- 
coction of gall nutft.n greater or less quantity of madder. 
It 15 not sufficieot'to have coated the sdceinH accoixling 
td the metiiods I have given, in order to pass tfaeca 
afterward^ through a mordant of alum; they must also 
be previously charged with a suiBcient quantity of ulive 
oU, which is indispensable for obtaining a fine and solid 
r^l Jind as it cannot be exactly determined in small 
trials how much oil is necessary, I endeavour as nearly 
as possible to fill the skeins with a quarter of their own 
weight., 

. To this effect I dissolve an ounce and a half of carbo- 
nate of soda in crystals, in ninety* six ounces of pure 
watcr^ which I afterwards pour by little aud little, stir* 
ring it all the time, upon five ounces of olive oil. I 
plunge into this bath, which has a milky appearance^ 
sixteen ounce;^ of the couon skeins, and knead them 
until tbe oil be almost entirely absorbed. I afteiivards 
squeeze the cotton well, auil when it is perfectly diy I 
treat it with liie mordajit as 1 shall describe below. 

It is necessary to observe that the skeins that have 
been impregnated with fresh milk require much less oily 
Its the milk furnishes • them with a good quantity of 
grease ; ,qnd; when the milk of cows or other animals is 
pretty thick ^nd strongly charged with butter, the (ui 
may be e^itirely dispensed with : the red obtained being 
neither less tin^ nor solid. The skeins tliat are coated 
with the. white and yolk of eggs, mixed togetlier, iiave 
likewise no occasion for so great a- quantity of oil, be- 
cause the yolks of eggs naturally contain a great deaL 
.' As it.often happens. that the oil employed is too par^ 
ao4 does not Contain enough of mucilage to. form witb. 

the 
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Uie carbomte of iod«, ai) artificial milk, this inconre- 

- meBee is e^ily remedied by adding to the mixture a 
. 'Sufficient quantity of ca^ustic alkaline tessive, not in ex- 
cess however, as it woald in that case form a soapy li- 

- -quoTi but merely enough to cause the mixture to form 
Into at milky substance. If a lessive of caustic pot&ih be 

r osed, it must be in a very small quantity ; a little more 

{'it required if the lessive be of caustic soda, and made in 

die jame proportions as the lessive of potash. For diis 

. Jatter, I generally take,, when the carbonate of potash 

• is of a good qualtly, one part to four parts of water,, in 
nrhich I have prevrousl3r quenched half a part of good 
quick lime : half this quantity of lime is sufficient, when 
the caustic lessive is made with carbonate of soda in 
crystals. 

Hie skeins having been charged with oil, and w^l 

* dried, are then plunged into a mordant of acetite of 
aluJDBine, which is obtained by dissolving in five parts of 
boiling water, one part of sulphate of alumine, rexy 

' pore and free from iron, and one part of acetate of lead. 
This mordant must have been decanted and be very 
clear. The skeins imbibe it easily, and may be taken 
out at the end of a few minutes, to be squeezed and dried 
with the necessary precautions ; but I have found that by 

' baring them plunged in the mordant two or three times 

i idnring twenty-four hours^ before they are pressed and 
dried, in a place sufficiently tempered and defended 

: fimn damp air, the colours become infinitely more uni- 
fcrai, brilliant, and solid ; especially if the aluminated 

'-skeins are allowed to rem^n spread open for two or 
ihree days before they are dyed. In strengthening the 
mordant by diminishing the quantity of water and aug« 

."meoting the proportion of madder in the dyeing bath, 

- Voi^XIX.-^SficoND Series. I accord- 
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according to the strength of the mordant, the moae 
lively red will be obtained; on the contrary, the shades 
will be paler and more of a rose-colour and enquire a 
If^ quantity of madder if the mordant be weakened. 

The skein& that have been charged with the mordant 
and dried^ take the water with much difficulty; thej 
must therefore, before they ai'e put into the bath of 
madder, be stirred quickly and regularly in pure water 
almost boiling, and afterwards carefully rinced in very 
clean running water, to free them from any saline substance 
that may still adhere to them,, and prove prejudicial to tho 
aUraction of the colouring parts of the madder; for this 
substance only produces a lively and solid colour in 
proportion as its colouring parts are kept entirely free 
from any soluble substance, whether acid, alkaline, or 
neutro saline. 

It was long unknown and even unsuspected that 
madder contains within itself a principle which tends to 
tarnish and lessen the solidity of the colour obtained 
firom it; and it is for this reason that the dye ia generally 
bad. where it ia not favoured by situation ; that is^ where 
the ri^nning or stagnant water that is used does not 
cany or hold ia solution any carbonate of lime. The 
dyers at Augsbourg, Rouen, &c. among whom I reck* 
oped myself^ and who were favoured by the quality of 
the water they employ, attributed their success in theix 
colours, to a quantity of superfluous drugs, of which 
they made a great mystery. It was only by removing 
from Robec at Rouen to Loglebach, near Coknar, thai 
I discovered my error, and first thought of correctiog 
the nature of the madder, by an addition of pulverised 
chalk, or an exact proportion of quick lime, not in ex- 
cess, in order to decompose the sulphate of magneaia 

that 



hy animal Maihr^ glutinous^ Kc. 59 

dittt the regctatidn occasions in this colouring sub^tan'ciii 
It mast therefore be considered ns an inoontestible prin<^ 
ciple, that it is absolately impassible to procuro fin^ 
and solid colours in the fabrication of printed calicoes, 
whatever mordants may be employed, unless they 
be entirely free from any soluble saline substance. The 
iudt^eosable necessity of this addition of carbonate of 
Kme, wherever the quality of the water is not favour- 
Me, may be confirmed, by cutting two bits off a piece 
of white caKco, out of tlie printing-house, that have 
been treated with the mordants necessary for producing 
three shades of red and two of violet. Make use of the 
tame water quite pure and fvee from carbonate of lime, 
to dye in madder these two bits of cloth in two diffcrcM 
vessels, observing to put' the pulverised chalk into one 
of tbein only. When this operation is'^ completed, and 
the bits of cloth are taken out of tiie dye, a very sur* 
prising difference will be seen. 

The colours or shades of one will be very lively ana 

sufficiently charged, wtiilsit the other, which had boeh 

treated without the addition of chalk, will be quite' dull 

and pale, idthoogh treated with tire same mordant and 

at the same time. •- ■■ ) 

If the manufacturers of the Adrianople red cotton arid 

able to make it witiiout the addition of chalk, wherein 

ihej are situated, ft is probably because the bullock's 

Mood which they add to their madder dye, and without 

wliich.tkey produce no 'fine and fcolid colours, contains 

lone substance capable of decomposing the sulphate of 

ntgnesia, in the same manner as carbonate of lime or' 

pmeKme; or it inay be that the sheep's dung, which 

tkey employ in the different manipulations of their ani- 

nilisBtion, may contain a calcareous substance which 

I 2 fixes 
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fixes OQ the cotton at the same time as the animal snb^ 
stance, and which is sufficient to attract and saturate th^ 
aicid of the sulphate of magnesia contained in the mad^ 
der. 

It is besides essential that the cotton be djred. twice 
over, if it is wished to give to it all the beauty and solidity 
possible ; the first time it should be left for two hours 
in the madder dye, and the heat shouId.be so regulated 
that at the end of the first hour, it cannot be touched 
by the hand without burning ; the fire should then be 
quite withdrawn, and during another hour the cotton 
should be constantly and regularly turned in the Aje^ 
after, which it is washed in order to receive the dye a 
second time, the fire being managed as before, except 
that it must be continued at' the end of the hour, in 
order to augment the beat of the bath in whkh the cot* 
ton. must be moved and turned constantly during two 
hours. 

^ When the preparatory operations have been made, 
two pounds of madder of the best quality, to one of 
spun cotton ojr flaXf are sufficient for a perfect dye ; 
that is to say, for each bath, half this quantity of mad* 
der, to which is added an ounce or an ounce and a half 
of pulverised chalk.. I have constantly remarked that 
ipsidder of^the best quality always produced the moat 
solid red, ^nd the finest shades of scarlet. - 

When the cotton or flax has been thus twice dyed it 
mniit be washed, to make it boil for four, five, or six 
hours in bran water, the bran being enclosed in a bag ; 
to which must be added, after the first hour of ebuUitioiiy 
half a pound of Marseilles soap to the weight of a bun- 
dred pounds of water. This last process which is caUed 
quiclteoipg^ ill that, which ia fact gifcis solidity to the 
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colour of the dye, which it will acquire in a greater or 

less degree, in. proportion to the duration of the ebulli- 

tioiL I am convinced that^generally all colours that 

will bear the ebullition, not excepting indigo and me* 

tallx ozyds, soch as buff and its various shades, become 

mpre or less solid, in proportion to the degree of heat 

they are ornde to sustain , but it appears to me to be 

useless to employ in this operation of quickening, boileii 

almost hermetically closed, as it is a practice exposed 

to much danger. 

The scarlet red may be easily changed to a rose red, 
by- turning the cotton or flax for a longer or shorter 
tine in a lessive of oxygenated muriate of potash, suf- 
ficiently dilated with water, until it has acquired the 
deiired shade. 

These shades will also furnish many other colours, by 
pstthig them through a dye of < indigo, or treating th^tti 
witu more or less oxyd of iron, by means of a sulphate 
or nitrate of this metal, whicb mvy be either precipitiLted 
or fixed in them by means of a lessive of caustic potash 
dihited with water, to* dye them also a third time in 
nndder, * or pass them through a bath or warm decoc- 
tkn of gall nuts or sdmac. These decoctions, howevclr, 
will not ptodnce such lively colours as the maddier dye. 
Itmust «lso.be remarked that these changes in^ the shod^ 
iie made with the most advantage before the operation 
iif fiickeiiing. 

The pcocen of making Adrianople red, by tbtfiie 
oeaas of aoimalisation, may be perfectly adapted to 
spotted or any white subjects. 

it is only necessary for this purpose to charge ^ 
eafbooate of soda with a greater quantity of olive oil, to 
m it the cotton or linen cloth, and otf taking the 

cloth 
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cloth out of this artificial milk, to pass it between turo 
cylinders^ in order to give it an equal pressure ; this u 
Mrbat is done to printed calicoes of uniform grounds when 
treated with mordants. After the cloth has passed 
through the same operations • as the skeins, it must be 
diried and roiled in order to fix in it as completely ai 
possible the residue of the oxalic acid. Any other white 
article produced by this residue will always appear yeU 
lowishy when the cloth has received a shade of nankeen 
from the dyes of gall nuts, sumac, bark of oak or elder i 
this is not the case when it has been simply treated with 
a coat of the white of eggs: in every case the red is 
rendered much more agreeable to the eye, by presaing 
the cloth after it has been dyefd ; and passed through a 
lessive of oxygenated muriate of potash, diluted with 
water. 

As I have drawn up this Memoir only for j>etBOM 
already acquainted with the process of dyeing, I thought 
it unnecessary to enter into minute details, which would 
besides be insufficient for those not already possessed 
of some preliminary knowledge in it I address myself 
only to persons professing the art, in order that the 
processes I describe, and my intention of being useful,, 
mdy not be frustrated by the attempts of ignorant per* 
sons. I should not even have published so soon my 
resiefarches on the present subject, if my private occu- 
pations would have permitted me to give satisfactory 
replies to all the persons who have been desirous of con- 
sulting me upon it. Such persons, I think, cannot mis- 
take the.processeis, as the theory and pi*^tice perfectly 
agr^i and numerous experiments have confirmed them. 
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Lot of P^entsfar Iinentions, He. '' 

(Condiiaed from Vol. XVIII. Page 392.) 

nENRT Javes, of BtrmiDgham, in tbe conoty of War- 
wick} for an improvement tit the method or mode of aa^ 
Tigatiag, forcing, towing, and hauling boats, barges, and 
other vesseU upon canals, rivers, and other navigable 
wuers, by m^ans of mechanism or machinery to be 
vorked by steam or any other suitable power. D^ed 
Much 26, 1811. 

Thomas Dsakin, of St. John's-street, in the parish of 

8l Sepulchre Without, in the county of Middles^ 

Store-grate maker; for an improvement in kitcbea- 

luga and atoves. and the mode of setting the same. 

I Dited April I, 1811. 

TaoiC&s WiLUAU Stitsoeox, of Howland-streett in 
die coonty of Middlesex, Esq. ; for certain improve- 
oeut) OD a micrometer. Dated April 1, ISll. 
I Suitru. BrnTHAH, of HampHtead, in tbe county of 
Middlese.^, Civil Architect, and Engineer in tbe Navy ; 
fort inre and economical mode of laying foundations, 
ud in some cases of proceeding with the superstructur* ' 
oTwoiks of atone or of brick, or other aTtificially com- 
poied materials, particularly applicable to the projec- 
tioD of ffharfr and piers into deep water, to the con- 
ttroctiou ofbridges, and to the formation or improre- 
ntent of harboun, as well as to the erection of heavy 
buildings on bad ground. Dated April 2, 1311. 

CoaNELii/s Vaklky, of Junction -place, Padding- 
Mo, in the county of Middlesex, Artist; for a tde- 
M(f e or optical instrument for vieKiDg distant objects, 

and 
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and for other useful purposes ; with a suitable tat>le or 
stand for the same. Dated April 5^ 1811. 

John Blenkinso?, of Middleton, in the county of 
Yorky Coal Viewer ; for certain mcchabical means by 
wiiich the conveyance of conls, minerals^ and other ar- 
tides is facilitated, and the expence attending the same 
is rendered less than heretofore. Dati>d /'prJl 10, 181 1. 

Wiu-IAM Finch, of Birmino^hann, in the county of 
Warwick, Iron-master ; for a method of making nails 
of wrought iron. Dated April 11,1811. 

John Taylor, of Greenwich, in the county oif Kent, 
Esq.; for improvements in the construction of wheels 
for carriages of different descriptions. Dated April 1 1, 
•1811. 

John Brown, of New Radford, near Nottingfaatn, 
I^ce-net Manufacturer ; for a machine or machines 
for the manufacture of bobbin-lace or twrst-net, similat 
to and resembling the Buckinghamshire lace-net and 
French lace-net, as made by the hand with bobbins <ni. 
pillows. Dated April 24, 1 8 1 1 . 

John Stockwell, of the city and county of Bristol^^ 
for certain improvements in the art or method of manu* 
fkcturing shag*tobacco, whereby the stalks taken out of 
the leaf-tobacco, may be cut up into shag-tobacco' with- 
out injuring the quality thereof Dated April 24, 1811. 

William Bundy, of Camden-town, in the county of 
Middlesex, Mathematical Jnstrument-majker ; for an 
improvement on stringed musical instruments. Dated 
April 24, 1811. 

John Bradley, of Colbom-hill, in the hamlet of Am^ 
blecoat, in that part of the parish of Okeswinford, which 
is in the county of Stafford, Iron-master ; for a methbd 
of manuiactoring gon skvlps. Dated April 24^ 181 1; 
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Sptcification of the Patent granted to Sir Isaac Cojffin, 
Baronet^ Vice Admiral of thn Blue Squadron of his 
. Majestjfs Fleet ; for a iiav Invention of a perpetual 
Oven for the Baking of all Kinds of Bread, 

Dated May 15, 1810. 

With an Engraving. 

X O all to whom these presents shall come, &c. 
^ Now KNOW YE, that in compliance with the said proviso, 
I the said Sir Isaac Coffin do hereby declare that the said 
invention of a perpetual oven for bakhig of all kinds of 
bead, consists of, and is constructed and lised- as fol- 
lows : It is called' a perpetual oven, because the opera- 
te of baking may be continued for any length of time 
vninterruptedly. It is best made of anoblong form, as 
diewn in the annexed drnwhig, {^ee Plate V. in which 
Fig. 1 is a longitudinal section, Fig!S: S cross sections, 
ttd Fig. 3 the extern&l appearance), 6f siifficient 
length and breadth for the work contemplated, and is 
constructed of brick, stone, iron, or of any other 
proper and convenient material for' the constmction 
of ovens. A chamber A B, in which the bread, 
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ice. is baked, extends from eud to eud of the oveo, and 
is open at both ends ; the one in ibe annexed drawin'g 
intended for baking sea biscuits is twenty feet long and 
four feet wide, is ten inches in height at tjie end farthest 
from the gmte or grates oa id^ich the fise is madey and 
decreases to six inches at the end where the 6re-placet 
are ; but these dimensions vary with the nature of the 
article to be baked. The chamber is h^^ed by means 
of flues C and I), one of which passes under \\s bottom 
and the other over ks top. These flues procee4 fropii. 
two fire-places or grates E and F below, one of which ia 
situate pn each, side of the same end of the oven, apd. 
aTQ of such forms and dimensions as ai:^ in proportion 
to the heat required and. the nat^ure of the fuel- used. In 
the oven represented in the annexed drawing where 
wood is intended to be u^ed, the arches for the fire- 
places are five feet long, eighteen inches wide, two feet 
high, and are provided with iron doors and grat^^ and 
an ash-pit b^w. The lieat asceiuls ifoiT) one of these 
firq-places E, through propyl; openings, into a fliio or 
spt^e C, under the floor of the chamber to be heated,, 
which extends the length and widthof it, so that the 
h^t spreads underneath the whole floor of the cba^ber^ 
from the end where the fire-place is to the other where, 
it or part of it ascends witli the ^moke into a) flue Gt 
carried immediately under the top of the oven, by wiiiclL 
it is cpnvej'ed. to a chimney at the end wl^ere the finh- 
places- are, and there passes off. The heat from tha 
other fire-place F ascends into a flue or space D, im*-.- 
rnedi^^ely above the ceiling or rogf of the heated chamrw 
ber, extending atso the whole length and width of it^ 
so that after heating the said n|)per floor or ceiling o( 
the chamber, the smoke, &c. ascends, and returns alon^ 

the 



for Vic Baking of all Kinds of Bread. i57 

ikt same highest flae or passage G, to the chimfiej tiitii 

the smoke, &c. of the other fire-place. Or this highest 

iBue G may he divided longitudidally into two paits, aY)d 

the one half serves to convey aviray the smoke, &c. of 

the is re-place E, a;nd the other that part of the fir^- 

plac^e F. By ftieanii of this highest flue or retumihg 

liihiiTrey G, the tipper exterior surface of the orcn is 

always Itept warm for seasoning the bread, &c. whidi 

"may be Inid upon it. For the more equal difTusioTi of 

the heat in the fines immediately below and above iim 

lieated chamber, pieces of tylindric or square bncks, 

'stotre, or meta), from two and a haff to three inches hi 

thickness are placed in them at regular distan<^cs fh)tn 

each othbf) which may serve likewise to support t\S9 

iloors above them. The floor imd ceiling of the heat^ 

'chamber may be ctf tiles made of fire-clay or of fire-stone, 

or of cast or 'sheet-iron, or of other metal, or of any 

tiaterial which stands fire and readily transmits heat ; if 

of well-made tile, the thickness need hot exceed one to 

oue and a half inch, but $hould b6 thickest at the 

ends heajrest the fires. The jV:Snts must be clos^ inid 

may lie rebated and laid in cemem, so a^ iicrt to a^m^t 

smoke from thtt undfer and upper fines. Thfe'lflooF'W 

the heated chamber may be suppc/ft^d oh props as 'S!- 

•ready iiteAtidried, or it may rest on transreis^e irdh biaA, 

trhich kittef hiust at all event be used to support fts 

"Cfeiling br roof, ^ced at such distances that tSich^tile 

fiiay rest upon them. The bottom o^ the lower flii^C 

fe supported 'by an irch of bricks, or of whate\%r OtWer 

ttatertal is used in the construction of the oven, which 

arch is of the same width as the heated chamber, ami 

extends the whole length of the oven, and is open at 

both endsj leaving under it the passage tt. Near each 

K 2 end 



6S Patent for a )iew Invention of a perpetwd Oven 

m 

end of the oven is a roller or cylinder I and K of casU 
iron^ or of wood cased with sheet- iron, of about three 
feet JQ diameter, and as long as the heated chamber if^ 
wide ; <he axis of which cylinders are supported upoo 
frames of iron or wood as shewn in the drawing. Over 
these cylinders passes an endless web of wire cloth^ 
iron, or other metal L L, of somewhat open mash «nd 
rather coarse and strong, of nearly the width of the 
heated chamber which it traverses near the floor, and 
xetums below through the passage H between the two 
fire-places; it is kept from rubbing on the floor of the 
chamber by iron friction rollers of two to three inches 
diameter, and from siic to twelve inches apart, lying 
. across the chamber, and having their axis upon an irop 
firame. When this oven is used for baking, it is first 
brought to a sufficient beat by means of the fires and 
flues above described, xh^ biscuits or bread is then 
placed on the endless web of wire-cloth at the end far^- 
the«t from the'^fires, and by turning the cylinder or rol- 
ler next the fire-place slowly, it passes on with the web ' 
into the heated chamber, and by properly proportioning ' 
l^e slowness of the motion to the degree of beat which 
experience will soon teach, it will cpme out at the end 
where the fire-places are sufl^ciently baked, and may ' 
then either be taken off or suffered to fall off. Fresh 
biscuits or bread must be continually laid on the wire- 
cloth as it enters^ so that a regular ^nd constant succeQ- 
f ioD is kept up. A very light door of sheet-iron or other 
inetal may be hung at each end of the chamber fit)i|i- 
the topi .so as tp prevent the escape of nriuch heat, and 
|iot to interfere with the entrance and exit of the wir^-. 
ploth ^nd substances to be baked. The ceiling of the 
beyted chamber rises gradually from the end where the 

firt 
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fire is made to the opposite end where the bread enters, 
for the purpose of facilitating the issue of the steam 
^rom the bread or biscuit at the end at which they enter. 
Four to six inches in the whole length is a proper rise 
in the chamber of an oven of the dimensions of that 
above described, and referred to in the annexed draw* 
iogi but may admit of variation according to circum- 
stances. Cord-wood is the best fuel to use upon the 
grates; but peat or coat&s, or those kind of pit-coal 
which emit little Btnoke may also be used. Coals which 
generate much soot would too soon choak up the flues, 
and prevent the heat from penetrating the tiles. A va- 
riation in the construction of the oven is made as follows ; 
a single fire-place is made at one end of the arch under 
the heated chamberi the flame and heat of which piiass 
through a flue immediately under the floor of the cham- 
ber to the other end of the oven, where they ascend by 
perpendicular flues to anotlier horizontal flue carried 
immediately above the ceiling or roof of the chaniber, 
which veturns to the end next to the firej and there 
opens to the air by means of a small chimney on each 
lide of the oven ; and, ashy this construction the end- 
Itss web is precluded from passing under the chamber, 
it is turned upwards over a cylinder at each end, and 
passes back over the top of th * oven. The bread, &c. 
ii pot in as before at the end farthest from the fire, and 
when it arrives at the end nearest the fire, is either 
taken off by hand or pushed off by sloping pieces of 
imod across the web, which slide into baskets at the 
skies. In smaller ovens the endless web may be dis- 
pensed witii, and the wire-cloth stretched upon a light 
ifoo frame of the length of tha oven, which with the 
bfea(L kc* .placed upon it, is push^ in $t the end 

farthest 
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Imrthest froih the fire» iiod gradually advanced to the 
otber^ at whiob it is as graduatly trithdrawn. By rtite 
mode of bakuig, tkne^ fael, and iabonr iare saved, an4 
•tber advantages are attained) for the i^read, See. triieti 
£rst put iDto the oven goes into the lowest lieat, and 
•regularly advances to a hotter situation as it dries and is 
iietterable to endure it; the drying is also facilitated by 
the escape of the steam at the end of the chamber 
where the bread enters, instead of being coniined as in 
ahe coBimOA oven, and the bread or biscuit lying upon 
an open wire, leaves the heat free to act upon all parts of 
-it. By this means. the biscnit, &c. is sooner <lried when 
it leai'es the oven, than in the old mode, and will keefi 
lolnger. Th^ bajkcMr- jues it also in his pow^r to fx>li the 

• ibiscuit, &c. ^mirof this oven the moment he discovelrs it 
4s baked enotigtr, mA he may keep the Oven regulated 
ait the proper heat by means of thermometer^, iind a 

. judicious management of the fires. 
Id witness whereof, &c. 



Specification qf the Patent grajiled io James Bell, ^ 
FitUgaie'Strect, WJdUchapely in the Cminty of Mid' 
dlesex^ Sugar Refiner; for certain Jmprovevievis ^f 
refining Sugar, and of forming Sugar-loaves ijf a cer^ 
tain Description. Dated May 1.7, 1810. 

With sen Engraving. 

X O all to whom these ^senta shall come, &c. - 

Now ICNOW YE, that in compliance with the said proviso, 

I the said James Bell do In^reby describe my said inven* 

«ion as follows : My iniprbvements in the manner of re* 

.fining sugar will be best anderstood by first describing the 

present 
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reeent method it> which certain part»of the process of re* » 
imng sugar are carried on, and the objections' to whids ^ 
tUi method is liable ; according to the present ny^oda, it 
h'tbe practice of sugar refiners to place the moulds upon ■ 
p6tB, both made of pottery, into which the syrup drope' 
from the moulds containing tlie sugar. The objections ^ 
to the use of pot9 for collecting the »yrpp!9 m»y be' 
classed ufidor the following heads : First, the time and ' 
laboiir of the workmen in collecting the syrup from the ' 
numeFOus pots into large pots called gatherifig pots> ' 
and conveying the syrup in these large ]x>ts into die- 
pans. Secondly, The difficulty of ascertaining the' 
c^uantity and quality of the syrup obtained from e«d| ' 
complement or class of sugars under process> and akd^ 
tbe difficulty of catching the precise time when tbe^ 
moulds and pots ought to be reset, iu order to keep 
separate the diflPerent qualities of syrup obtaioable from 
each mould. Thirdly, The tendency of the- 5»yrup to 
turn acid, by remaining in the pots in the upper part» 
of the sugar house. Fourthly, The time and labour of 
tke workmen in scraping the pots previously to taking.' 
stock ; and the waste of sugar occasioned by what re- 
ittins, notwithstanding, in parts of the pots where it can- 
Bcl be scraped off, and also by the splashing of the 
^p on. the outsides of the pots in consequence of their 
lieing frequently emptied, which syrup in a gi'eat mea- 
sure becomes useless from its turning acid and beings 
aiied with dirt. Fifthly, The expense of new pots to 
itplace the breakage of the old ones, and the waste and; 
logs of syrup which these new pots absorb. Sixthly, 
The loss in the space of the floors occupied by the ga- 
ifaering-pots, and thfs trouble and inconvenience- of car-, 
lying tbem- when fall to the plac^ where they -are to h^ 
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iail T^r^Ji IX ini:citfr Tbiev ijcinti m pi iced in a 
JUixv^Mfz ^r '^in^nic i^^'SusAaKk wsft as cciiaauMi sol 
^<i3^?iC' &> uaiLs a^ ?^^ sua Qie» ^^ff^^"* cnuer phcc 
itw^^r ru«r ^ver crreatLiiT, «o^ is » oanxact the syru 
•vw ;4j;.^a eumuiikx:. 3^ *in ciicen::! spprapriated t 
<M^^!nf^ %ffrsf/§^ vnica zlij be cacicTcd widi pleasiu 
ff^/f^ ^^41^:^ r-^^jtrsi lAio clie p^kzs bi* Meuis of pipes «o 
^^h^-^^-M^ Tbeie maia g^itten out be placed abov 
'>r «w«i/>r th« ficcc as confeoiecoe wmr require ; but 
If^AA fsufUrr ioe Boor, tnc syrup runQiug fropi.tfa 
♦/-•fik* //r ^(litters on which the moulds are placed, mui 
U //^«/iu/;Urd by pipei or funnels into the lower or n^ 
W^^ff from wh<-iice it may be conducted into the pip< 
« vrf*iifwftk:ating with the cisterns. In order that th 

improvi 
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' impniveiiietit may be better understocnl, ir drawing of it 
i^ amested) aihd in describing^ the parts^ of this ^i^^trg^ 
fte abore^mentioned trunk? or. gutters' upon wbich thef 
. moulds are to be placed to receive the sjnrups should! 
be called the. collecting gutters, and the trtinks or gnt^ 
teir» into w&ath the sycpps pass from the fbrmler into thcf 
latter shiiJl b^ called the main or condhcting gutters^ 
which convey the syrup into the pipes, by which it it 
conveyed into the cisterns. 

fii the annexed drawing, A, Figs. 4 and i (Plate V.)' 
represents the collecting trunks ; B the funnelg ; C the 
main or conducting gutters which convey the syrup into 
the pipes, by which it is to be conveyed into the cisterns 
D. These pipes should be' made as the pipes used iti 
sugar houses are at present, so as to be taken to pieced 
for the purpose of being cleaned, and also, so that they 
may be shiftcjd from place to place, and made lo pass 
through holes in the floors^ as situations may require for 
conducting the syrups into the cisterns made to receive 
them, which cisterns do not require aily particular de* 
toiption, and may be made of any material of which 
cisterrfs are generally formed; but in order the more 
etsily to keep separate the different qualities of syrup^ 
each cistern should be divided into compartments to re<- 
ceive the diiferent syrups, the bottom or lower part of each 
of which compartments shouldbe provided with apipeaild 
stop*cock to convey the syrup in it at pleasure into the 
pans. The cisterns should be placed in a cool situation^ 
and by inspecting the s3Tt:ps running into them from 
the pipes, their quality may be readily ascertained ; for 
which purpose the lower extremity of ihe pipes should 
be so placed, as that the syrup may be seen -running or 
dropping from them into the cistern; and the Ji^^er ex* 
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tremity of tbese pipes'being also so constructed, as'the 
^nip majr be conveyed into any compartment in dw 
cistern at pleasure. Syrups of different qualities may 
be thus easily separated and kept separate. The quan- 
tity of syrup' thus brought into each compartment cio 
also at all times be accurately ascertained by w iodes 
or scale marked upon it, or b\' a guage which may be 
placed in it 

The above appears to me to exhaust the descriptioa 
of my improvement in the manner of refining sngaTf 
which supersedes the use of pots. With regard to that 
part oT my improvement which relates to the manner of 
forming sug^r-loaves of a particular description ; it alio 
will be T>cs't understood By first describing the manner ef 
formihg'sugar-Ioaves at present, so far as relates to my im- 
provemehr; these are at present formed of a conic sba^ie. 
Very considerable attention has been paid to plcuise the 
efe in the form given "to Ihe loaves, and the most taper 
form has been' preferred ; but sugar-loaves have hitherto 
been formed only with plain or smooth coats or sides, 
that is plain or smooth on the outside. Now my in- 
vention in this respect consists in making the baves, 
whatever may be their size, fluted on the outside, or 
With such stripes, figures, ornaments, or devices, as 
fancy may suggest In order to understand how this is 
to be' done, it is necessary to distinguish between dif- 
ferent sorts* of sugar- loaves ; in regard to such loaves^ 
the largest of which are called lumps, all of them being 
formed Tn pottery moulds, the loaves may be made of 
any fliiVed or striped appearance of the outside by the 
manufacturer giving to the mould in the inside the form 

• • • 

meant to be impressed upon the outside ofthc loaves ; and 
the loaves so'fiutcd or striped may be taken when duly 

refined 
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refined or manufactured out of the mould, in the same 
manlier that the plain ones are at present.' This is one way 
in which a fluted or striped form may be given to sugax'^* , 
loaves while under process ; but this may be done ia 
another manner as follows : supposing the loaves to be 
formed in a plain pottery mould as at present^ whem 
they are talcen out of the mould iu a soft state^ before 
being put into the stove, let them be forced' or pressed 
into a metal mould nearly of the same size or shapey 
fluted or striped in the inside, or having described ia 
the inside such figures, ornaments, or devices as are 
meant to be represented or impressed on the outside of 
the sugar-loaf. If the outside of the sugar-loaf is meant 
only to be fluted or striped, or to have devices ranaing 
in straifffat lines from the top to the bottom of the conK 
the metal mould may be used whole and enure, as metal 
numlds for forming powdered sugar, afterwards meQ<* 
tioned, are at present, and the sugar-loaf, after having 
received the impression meant to be given to it, can be 
tiken out of the mould, as plain loaves are taken out of 
the plain metal moulds already in use. But if it . it 
meant to have figures or devices running transversely or 
odierwise than from top to bottom of the cone upon the 
mgar-loaf, the tnetal mould must be made iu two 
pieces with douls, that is corresponding pivots and holes, 
or with clasps and hinges, so that it may be kept together 
or shii^ until the sugar-loaf shall have received the im- 
pression meant to be given to it, and afterwards taken 
uander or opened, so that the sugar-loaf toMy be taken 
oat Sugar-loaves have already received a plain form by 
means of a metal mould, and the practice has generally 
been to take refined sugar-loaves or lumps after having 
been framed in pottery moulds, and while yet in a soft 

L 2 or 
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or ibii^> sEate, and befoie the}' ave.ttoi:e*dried} -to Amtf 
qiit, or hxuxs^ them down into a pawder^ which is oooi* 



QCessed into metal mouldi^ and beiag theieiQ fo^cofi^ 
down by means of a heavy hammer, it receives tbe.tiEra 
of the mould, .from whence it is afterwards taken out ia 
a.hacdi8h state and afterwards dried. The chiief diffeiw 
ence therefore in this case between niy method and 
tjhat ooiv followed, consists in the differeoce of the 
mpuld. Mine is fluted or striped,, or has figures,, oma«' 
Oibents, or devices, in the inside of i^ whereas the naoulid 
used jat present is plain. 

No particular description is necessary for .niaUi^g the 
fipulds, as they can be made fluted or stri^ierif oc witll 
ajiy auph figuces, ornaments, or devices as a aiigar Tffn 
iinermay desirei-by «a; weskmau who can make ikeiH 
plalny .4^ssis£ed by an artificer accustomed io 4»ftt and 
carjif^ ^gMces, devi^M^, ai^d omamenta on metak^ hoi 
in Kvcder tpiiave tjie fiutiqgpr airipes, or the figureib'M^ 
n^menfs, .c^^devicnas cut, ei>gvaved, Of rotbenrisa Mttde 
l^nd pcjishedin tbe iQsid^ .the mould should ibe Mrtte 
IP iwQpiecfs whieh can «fter«raixisibe^Meied' together 
^r the. two pieces may be joiii^d' together l]^ dnuk orligr 
hiagesiand G;lasps, so as la be takeuMupdi^ onf lOpeoed 
M ahujt skt pleasure. : The botlom of .the angar^loaf im 
ako beeA madj^: plain, hut fay my Aiethod JUiy maiilb bMp 
4ej^«^or • aame, ofoi^ment, figune or ^drvice, «fhii0b thi 
a«gar r^dner^fiAay >cbpqse» mi^ -be impressed Aipon it. 
i^itbsr J>y:meftus of » dye px pbte^ or pieoe .of mtttj^ 
di^riog 4esigned» ^ngravedy er qitf'theoeoD.tliepaiticnr 
JarjietAer,;ba8ict9 orAam^nt, liguve;, or derice meant <lc 
be -repiesenbed ^tn tbe boUxMii of tbe dugar-Jqaf. 
Ia tvvtoesa wheseof, 4^. . 

■ ■ ■ ■ ■ ^ ■ 
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Specif catian oftht Patent granted to William DouGirry, 
(f Birmingham t in the Counij/ ofW^rwick^ Engineer; 
for a Method of combining H^eels/or gaining mec/m- 
nical Fewer. 



Dated February 12, 1810. 
With an Engraving. 
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O all to whom these presents sliall come, &c. 
Kow ICNOW YE, that in compliance with the said proviso^ 
I the said William. Doughty do hereby declare that my 
said new ioTention or method of combining wheels, cpn* 
lists ip the following description : A, Fig. 6, (Pla^ V.; 
is aa immoveable or fixed wheel ; £ is the wheel pf gc- 
tipB or. first mover; C and D are revolving wheels w^ork*- 
ii^ in B and A on loose centers'^or stands, which are screw-^ 
^.into the arm F; section No. 2 ; wliich arm is pinned 
or wedged on the shaft or. axle £ ; the whe^l B, iiaa aq 
$inn:or crank pinned on at I, section No. S ; by which it 
receives- its impulse and woi4kS loose on the axle at G ; 
and when in motion, forces the wheels C and D round, 
l^ressing D' downwards and C upwards, and by this means 
itmoves Of reduces the fViction at E. By this propor- 
tion of the diameters A, B, C, and D, the power ob- 
tained is four to one, the wheel B going'four revolutions 
to the a^Ls E one. According tu tlie power required, 
must be the diameters of the wheels ; that is to say, to 
obtain -lb^ power of .seven, the w/ieel B must be to A 
^ siat to one ; aiid ihe wheels C end D in proportion to 
the space between A and B. Fig. 7 is tor gaining ve- 
Jocity f .A .is an immoveable or tixed wheel with • the 
ieeth inwards ; B is ^ wheel pinned or wedged on the 
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» 
axle E, section Na. 4 ; C and D are wheels 

loose on centers screwed into the arm F, ^section 

« 

JJa 5, and are the first movers in this motion ; D pres^ 
sing downwards and C upwards, receiving their velo- 
city from Af causing tlie wheel B, tliat is fixed on the 
pbaft or axle E, to make four revolutions for the arm or 
,craiik one; this arm working loose on the axle E, at G ; 
these motions or methods of working wheels enables you 
to obtain on its own axis any power or velocity retj¥ire4 
in proportioning your wheels accordingly, and is appli- 
oable to all engines, woollen, cotton, flax, hemp,^ thresh- 
ing, iand other machiner}' requiring circular motion ; as 
also to mills, lathes, grindstones, windlasses, crane^ 
ice, ; and by increasing the number of the wheels C and 
D in proportion to the strands, it is applicable for twine, ' 
rope, and cable machines, and other useful purposes; ^ 
by this method the friction or machinery is consider- 
ably reduced, is rendered more portable and durabtei 
less Itai^Ie to accidents and less expensive. 

■ 

In witness whereof, &c. 



Specification of the Patent granted to John Bradlky, qT 
Coalhui'n-hUly in thai Pc^^t of the Parish of Old Swinford^ ' 
that lies in the Countt/ of Sfqffbi^d^ Iron-nyasier ; fora^ * 
Method of manufacturing Gun Skelps. 



Dated April 24, 1811, 



To 



all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso^ 
I the said John Bradley do hereby declare that my said 
invention is described in manner following i that is to 
^y: The principle of my invention qonsista ii| the 

manu- 
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of iron skelps (for the making of barrels. 
farfiR-«nu)j wholly anil entirely by rollers iostead of 
by foige haomen, which is the present general motle 
«f Dlanufiutaring them. 

And for thi* piiq>oEe, I take a pair of rollers of about. 
Sfieen taches diameter, which have been previoiuly. 
drilled and turned with the number of grooves (vu. funr) 
Nquiaite for manufacturing the sort of akelps requkedt 
nd fix theiD in tuch a frame as is generally lued in the 
mikiag of rollen. Then I take a bar of iron cut to ^3aa 
proper weight, well knowh to the manufacturer! of theso 
iRielei (four ounces being allowed for waste), as wide ' 
u the breech-end of the skelp required, which I beat 
ban air furnace, to what is called a good welding beat 
(«4udi is much hotter than the degree of heat commonly 
lemed a red beat^ generally used in making skelps in 
My other mode), and put it in the first instance through 
ipoofc in ^e roller three quarters of an inch wide, 
hit which ii at its entrance four iucbes in depth or 
keight, from which it gradually lessens to the oriSce 
^lere the iron leaves the rollers to mo inches and a 
b)^ w that by thin its first passage through the rollers) 
ibe boo ii made twelve inches long and four inches 
tide at the breecb, from which it gradually -diminishes to 
tminebea and a half at the muzzle. In other words the 
greore b cut or hollowed out in such a manner, as to 
gire ODt or produce the bar or piece of iron four inches 
vide at one end, and by a gradual diminutioii two 
ncbei and a half at the other. The bar or-, piece of 
intt most now at tl)c same heat be passed successively' 
thiongh Utirce other grooves, formed similar to eacb 
otberiD principle, but cut iu such manner, as.after being 
paswd dirough each of them gradually to bring the 
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Tbe advansi^pef of tbis niesSiod cf 
ifelpt are, tikat tbe barrels imde fipooi tiiem nn ^ 
flooad aad clear, and are free fnm ct^v« or flai 
wMei tkcj grind and bore noch cleaicr 
aoefod ones ; the pore metaibc paiticies, beiag Cobh 
p f ca a cd bj the rollers both cdge-wajs and flat-inr|pliri 
tfaeauneciine^ ouhereniore closely together; nortfetbd 
Aolpa liable to reins or flaws as those are which art 
edged op m a less botstate under a fixge hi— nfj wii 
omog as I concerre to the rapidity with which fiUf^ 
made in this mode are rolled nnder a high degiee of 
heat, by which tbe fibres of the iron are doMly mifA 
and not reined and beat hollow as is the case with baoH 
mered ones. Barrels from these skelps will stand I 
nrocb stronger proof than those made (itMn forged onat* 

In witness whereof, &c. 
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tmfH^eir Mathematwal Dividing Engine. Invented fy 
\. ifr. J. Allan, of Blewif s-^bmldmgs, Fetter^lane, 

With a Plate. « 

• « 

From the Transactions of the Society for the Encou* 
ragement of Aets, Manufactures, and CommercI;* 

the Gold Medal of the Society was voted to Mr. Allkv /or 

his IpiprovemaUsi 

± BEG lea.v^to send, for the inspection of the Society^ 
a model of my improvements on the mathematical di<« 
tiding engine, which I have lately made, containing 
that part which differs in principle from those made by 
the late Mr. Ramsden and others ; the drawings or en-» 
graviogs of which are, I suppase, in the Society's pos* 
seuipn» I therefore am of opinion the Society will 
think that the wooden wheel I have sent with the move« 
able ring on its edge, will be sufficient to demonstrate 
its good effect in correcting the teeth or rack where the 
screw acta. You will please to observe, that it is cut by 
a tcrew^^otter, and it is required to go many times 
ipand the engine before the teeth are full. To effect 
this, I reversed the moveable ring not less than twenty 
timesi so that I have not the least doubt of the one ring 
having corrected the other to a degree of perfectioa 
which had not hitherto been obtained in engines. 

This simple, easy^ and correct way of making en^ 
gines, may be applied with great advantage to circulat 
instruments for the purpose of astronomy and land-sur* 
veying. 

My engine is of bell-metal, thirty inches in diametev. 
I turned a brass ring about tbree-siiteentfas of an inch 
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thick, ami fitic^d in on the underside- of the above bellf 
Bsetal wheel, which I made fast by twenty-four rivetfj 
I then fixed in the axis, and turned the wbe^l and .ring 
together on the lathe, as near as pos-^ible to the required 
shape on its own axis. This being done^and having mount- 
ed it on its own stand, where it now acts, 1 fixed a tool^ 
with an adjustment to turn the edge of the bell-metal 
wheel where the uppermost or moveable ring of th^ 
same thickness as the other is fitted on ; for if the circle^ 
where the moveable ring fits the bell-metal, is not tunied 
as true as possible, (which cannot be done properly by 
any other means than by a fixed tool) the moveable ring 
will not reverse correctly. When this was done, I fitted 
on the moveable ring. I then divided the lower undei 
ring into twenty-four parts, for the screws which keep 
the rings together. I also divided it into four parts fbi 
the steady pins ; the holes of which I made by an up« 
right drill, fixed and adjusted for the purpose. I then 
, cut two opposite divisions, in order to reverse the upper- 
most ling correctly, which were my guide in broaching 
for my steady pins, and which I did with a broach to a 
stop fixed on it In broachingjl reversed the moveable 
ring many times, taking care at the same time that mj 
opposite divisions were corrects 

My first idea was to have two wheela or circles, acting 
on th^ same centre^ so as to constitute a double edge^ tc 
afford me an opportunity to reverse in the act of cutting 
the rack or teeth ; but I thought the method in which 1 
have done it would with care be equally correct. Eithei 
of. the methods come to the same point, and I preferrec 
the way I have employed, thinking it the least expep- 
sive. By this self-correcting method, ijnstruments maj 
be made for astronomical purposes^ racked and dividei 

..... 01 
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on t^eir own centre, and if carefully done would border" 
on perfection itself; consequently I consider it to be the^ 
greatest improveaient ever made in the art of dividing;- 
I cill rt self- correcting,* becaiise every time it is reversed 
in cutting the teeth, the screw has a fi^sh opportunity 
to correct errors insensible to the eye. 

i Intve well considered the subject, and think that a 
drcle of twelve inches diameter, made on this principle, 
would measure angles equally, if not more accurately 
than astronomical instruments divided by engines, or by 
tay otbeV methods hitherto used by instruments of any 
size. It'is, therefore, my opinion, that the supposed 
aeeessity of making very large circles^ for the sake of 
obtaining correct divisions, will be done away. 



Certipicates. 

After a dose consideration of Mr. AUan^s improve* 
0)ent in clividing engines, (I mean his mode of racking 
the teeth only,) when combined with the methods at this 
time known aiid practised, I look upon it as an important 
discovery ; it is a plan that, in my opinion, will admit of 
a great degree of accuracy, approaching nearly to per- 
fection itself, panicularly in circles of small radius, 'but 
not quite so^plicable in large machines for the purpose 
of dividing. John Stancufpe. 

' Idttle Mary-U-Bone-ttreet^ Dec. 1 5, 1 809. 



The method Mr. Allan has taken to produce a perfect 
^al racking, for the constructing an accurate dividing 
engine, is the greatest advance towards perfection that 
ku been communicated to the public within my know- 
\ M 2 ledge. 
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ledge, and I believe it to be a method never befbie 
practised in this country. It is applicable to the ton* 
struction of machines of any dimensionsi that matbeoH^^ 
tical or nautical instruments can be graduated by. 

It is my belief, that the greater number of the ma^* 
chines now in use are far short of the perfection they 
^re reputed to have. M. Berge. 

Piccadilly f Jan. 8, 1810. 

tttfertnct to the Drawing of Mr. Allan^s Impiw^neni on 
the Dividing Engine of Jtamsden, , 

The dividing engine invented by Mr. Jesse Ramsden^- 
and for which he received the reward of the Board of, 
Longitude, in the year 1775, is minutely explained la 
a quarto pamphlet, published by order of the Commis- 
sioners of Longitude ; also, in the article En^ine^ in Dn 
Ilees*s New Cyclopsdia, as well as some other works of 
a similar nature ; it therefore becomes unnecessary for 
the Society to give any more of Mr. Allan^s engine ia 
their drawings than is explanatory of the improvement 
the engine being used in the same . manner as Ramsv 
den^s ; tnis part is the great circle upon which the arcli 
to be divided is placed, and the circle turned about a 
determinate quantity at each division, by means of % 
screw, whose threads engage fine teeth, cut around the 
periphery of the circle. The improvement by Mr. Allan ' 
consists in the method of cutting or racking these teeth,* 
to ensure their being perfectly of equal size in all parts 
pf the circle. 

The plan. Fig. I, (Plate VI.) represents the oppef 
fu^face of a bell-metal circle mounted upon an axis A^ 
f'ig. 2, and its sunace made truly plane, and perpendi* * 

cular 
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eulac. to the axis ; the section shews the fij^re of the 
axis, and the central ring B to giro the greatest strength 
to the circle ; C is a section of a portion of the frame of 
the engine ; and D a socket into which the axis A is 
6tted ; the ciroumferance of the large circle is turned to 
such a figure as to receive a ring of brass a^ Fig. 3, 
which is united firmly to it by a number of pins, one of 
which is shewn in the figure. Upon this ring a second 
b is placed, the two making the same thickness as the cir- 
cle. The inside of the ring b^ and. the outide of the bell- 
mtital cirple, are fitted to each other with the utmost ac^ 
curacy, and great care taken to turn the said truly fitting 
concentric with the axLs of the circle ; the brass rings ^ 
and b are held together by twenty-four screws, as shewn 
in the plan ; and a groote, corresponding to tne curva- 
ture of the screw which moves the circle, is turned in 
the outside of the two. In this state the racking of the 
teeth is perfonqed by a screw, similar to that afterwards 
used to turn the circle to its divisions, but notched acros|( 
Ae threads so that it cuu like a savi^ when' pressed 
ligaiost the circle and turned round, and removes the 
metal from the spaces between the teeth, which are by 
this mf^ns formed around the edge of the circled When 
ibis has been performed all round, two fine lines are 
drawn across the brass and bell metal circles, diametri- 
cilly op{>osite each other ; the twenty-four screws are 
then withdrawn, and the upper brass ring turned ex- 
actly half round, which is determined by the lines be- 
fore mentioned; and by this means the teeth of the cir- 
cle are divided into two thicknesses, and being put toge- 
ther again in opposite directions, if any error arose in 
raking the teetli, it would be shewn by tlie upper and 
kwer halves of the teeth, not coinciding when reversed, 
t and 
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and by racking them while reversed the screvr wool^ 
cut away the inequalities and make all the teeth of tli0 
same size and distance from each other; this reversinj^ 
the teeth is performed sereral timet, till the teeth axe 
brought to a perfect equality in all parts of the circle; 
four steady pins are accuraiely fitted into the two ringf 
to hold them together in any of the positions in whicfa 
they have been racked together, and it is upon these 
the dependence is placed for the coincidence of dM ■ 
teeth, the twenty*four screws being merely to hold 
them fast together, and fitted rather loosely in thdl 
holes, that they may uot strain the steady pins. 
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On the Cultivation of Horseradish. By Mr. Josbbb 

Knight, F.H.S. 

• 

From the Transactions of the Horticultural 

Society of London. 

X HE cultivation of this wholesome and useful vegeta* 
ble hitherto appears to have been much neglected. 
Being a plant that thrives in almost all soils and situa- 
tions to greater or less perfection, it has not demanded 
the particular attention of gardeners, nor have I the 
most favourable opportunity of cultivating it, although I 
now venture to lay the following account before the 
Horticultural Society.. 

Horseradish thrives best in deep, soft, sandy loam, 
that is not very dry in summer, nor inundated in wia- 
ter : the situation must be open. 

Trench the ground three feet deep, and if fresh grass* 
land, it should lie twelve months to pulverise, and will 
be improved by grpwing a crop of potatoes the first sum- 
mer. 
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tner. Id ihe following February procure your setfe, in 
"^lie choice of wbicb take the strongest crowns or leading 
buds from old plants, cutting them about two inches 
long: when a sufficient quantity is thus pYepared, pro* 
cced to mark out the ground in four-feet beds and one* 
foot aileysy by strong durable oak stakes, then take 
from the 6rst bed nine inches of the top so. I, laying it 
upon the adjoining bed ; after which take out an open- 
ing at one end of the bed, in the common way of trench* 
iDg, fifteen inches deep from the present surface ; then 
level the bottom^ upon which plant a row of sets across 
the bedy at nine inches apart each way, with their 
crowns upright; afterwards dig the bext trench the same 
width and depths turning the earth ii;to the first trench 
over the row of sets: -thus proceeding, trench after 
tienchy to the; end. 

Where more than the produce of one bed is required' 
for the supply of the family for twelve months, the 
third bed is next to be planted, which treat as directed 






for the first, only observing to lay the earth on the 
fourth, and so on for any number of beds, being careftil 
to leave the earth of the beds which are planted, as 
light as possible, and taking great care to avoid treading 
them at any time until the crop is. in a proper state to 
tike up, or to plant or sow other crops upon the ground ; 
hot upon every alternate bed, which is not planted, a 
dwarf annual crop may be grown. 

About the month of May the plants will .make their 
ippearance, and in the course of the summer grow very 
ctroDg. They must be kept clean from weeds; and as 
fooQ as the leaves decay in autumn, let them be care* 
folly raked off with a wooden* toothed rake, which is all 
that is required until the following February, when 

eighteen 
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%fAf e»«r or horjei' tim^ b»t be wed, bvt it sbo 
tn a ?«Ty rottCD state : cab manare sko«ild be well 
wftfa the caitb to the depth the honeradiah 11 intemied 
to be plamed ; after wfaicb the groaod may be plaaiH^ 
in dee season, aii before directed. When honeradiah il 
frr/im for market, it ia customarj to sell it with iti. 
orrmna or tofw perfect^ conseqiieotly the marlietigat^ 
^tnora hmn net alirija % a«fficieat qoaatity of orowna^Hr 
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faniish their neur plantations ; therefore, to make opt 
this deficiency^ they someumes cut the old knotty roots 
into sets, which rarely produce good handsome sticks of 
bofteradbh. With little difficulty they might be ac- 
commodated with plenty of crowns, if they would take 
the trouble, which would be very little, to plant a quan- 
tity of their refuse horseradish in some inferior piece of 
ground, or unfavourable situation for more delicate 
plants, about six inches deep, and six inches apart from 
plant to plant, which, in the course of one year, would^ 
famish any quantity ; and, by taking off the crowns^ 
each plant would furnish from one to four or five toler- 
able crowns, which, if necessary, might be repeated for 
several successive years, and with no more trouble than 
keeping the ground free from weeds. 



rsssi 



f 



On the Culture rf the Potatoe in Hotbeds. 
By Thomas Andrew Knight, Esq, F. R, S. Xc. 

From the Tkansactions of the Horticultural 

Society of London. 

1 HE potatoe being now very extensively cultivated 
uoder glass, and witli artificial heat, any improvement 
of its culture will probably prove acceptable to many 
iijHideni of the Horticultural Transactions; and I am 
therefore induced to send the following account of some 
ttlhods which I have practised with success, and which 
will, I believe, be found better than any at present 
paeimlly known. 

The varieties of potatoes, which are well calculate^l 
for tarly foiHcing, begin to vegetate before Christmas }> 
iad it is of consequence to preserve the germs and:roots- 

Voi. XIX. — SficoiiD ISERIES. N first 



96 On the Cifiture of the Potaioe in Hotbeds: 

first emitted from injury, where a crop of good pot«toc> 
is required before the end cf May. 1 therefore plant 
my potatoes in pots of about six fnches diameter, in 
January (a single potatoe in each), and the pots are then 
placed in the ground, and covered with litter, to protect 
them from frost ; and in this situation they remain tiR 
the hotbed is ready t:> receive them. In the m^an time 
the roots extend themselves through the mould within 
the pots, and the germs reach its surface ; whilst the 
excitability of the plants is not at all expended on ac- 
count of the low temperature in which they vegetate : 
and, therefore, when plunged into the hotbed, they 
instantly shoot with excessive rapidity, and in a few days 
begin to generate tubers. One stem alone should be 
suffered to grow in each pot.; for where more reroam 
the tubers are smaller, and the crop is not increased in 
weight. When the plants grow in small pots, the gar- 
dener will have apparently the advantage of being able 
to take out the largest potatoes by inverting the pots, 
without materially injuring the fibrous roots ; but this 
practice will rarely be found eligible, because the plants, 
having the range of their roots confined to the limits of 
the pot, soon occupy the whole of their pasture, and 
therefore do not produce their tubers in succession as 
they will under common circumstances. 

The lights should be drawn off during the day, when 
the Spring is far enough advanced to permit this to be 
done without injury to the plants ; and early in Miajr 
the pots may be taken out of the hotbed, tt^hich may be 
employed for other puposes ; and as it must necessarily^ 
have been kept very dry during the latter period of the- 
growth of the potatoes, it will generally afford j^ strong 
heat on being well watered. 

I confine 
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I confiuc my plants (which are naturally of very dwarf- 
ish growth), to small pots, because under this mode of 
culture the tubers acquire maturity sooner, and are bet- 
ter^' but the crop is not so heavy as when their fibrous 
roots are permitted to extend more widely : and there* 
fore, where a larger, but rather later crop, is required, 
the best plan is to put the tubers to vegetate in small 
pots, and from these to remove them, with tlieir roots 
and germs uninjured, to the hotbed« 

I tried the effect of placing a few tubers (half a dozen 
€»ly) on^ the floor of my cellar, disposing them just in 
contact with each other ; and as soon as the gems were 
about four inches long, a hotbed was made ready to re* 
ceive them. This experiment succeeded perfectly ; and 
as it is not attended with so much expense and trouble 
u either of 4he preceding methods, it will be found, in 
xoany cases, the most eligible. All that appears neces* 
nury to obtain an early crop, is to advance the growth 
of the plant, as much as convenient, under a low tem- 
perature, so as to avoid all unnecessary expenditure of 
itt excitability ; and, subsequently, to preserve its germs 
ind roots as much as possible uninjured in transplanta- 
tion. ^ 

Were the potatoe incapable of being raised by for- 
dog in greater perfection than it is found in the markets 
of the metropolis, I should think the labour and ex- 
pense of propagating it very ill applied : but the yellow 
TiDjSty, which is now very generally cultivated round 
London^ and which is known in other parts of the king- 
doiD under the name of Fox*s Setdling^ has no other 
JDents^ whikt young, than its earliness, and a mode- 
ritely large produce, for in every other respect it is be- 
kv lAediocrity \ a^id even when full grown it is never 
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excellent : indeed, a g(K)d potatoe for forcing does not 
appear to me to be at present in the possession of the 
market ^gardeners of London. 

I hoped to have flient this year to the Horticultural 
Society samples of two or three very early new varieties 
of potatoes, which I have obtained from seed by £be 
proc^ss^ detailed in their TraHsactions of 1807 ; and for 
that purpose I had planted a considerable quantity. Bat, 
unfortunately, I planted them in a field at a consider- 
able distance from my house, for the advantage of fneth 
soil, where the rooks, from a rookery in the neighbourr 
hood, discovered, and so nearly destroyed the whole, 
root and branch, in June, that my best varieties but just 
escaped total destruction. Next season I hope to be 
more fortunate. 



Iron Bridge over the Thames from Bankside^ SoUthwartf 
to Queenstrcety Cheapside^ in the City of London^ catted 
the Southxark Bridge, 

'J. HIS bridge is to be constructed of three iron arches, 
the centre 'Oiie of which will be of 240 feet span, and 
the side ones 210 feet each ; the piers and abutments of 
stone. It will be so novel and magnificent a structure, 
that the Editors of the Repertory apprehend their read- 
ers will be gratified with some account of the reasons 
urged in Parliament, which induced it to pass an Act for 
incorporating the Subscribers, and enabling them' to raise 
the necessary funds in transferable shares of ^100 each: 
particularly as this account will afford some important 
information respecting the present state of 'London- 
bridge, and the effect it has on the Ri\'er Thames and 
its navigation. The expediency an<tprdpriety of erect- 
ing 
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ing a bridge in the skjuation proposed, will appear evi« 
dent from the following detail, and that thespirited sub* 
scribers will derive an ample revenue from. the tolls. 

The advocates for the measure stated: i 

' That in consequence of the prodigious increase of 
inhabitants in and near the Boroujgh of Southwark, and 
the several parishes, places, and villages, not only ad- 
jacent thereto, but in a line of communication therewith, 
aad of the increase of commerce generally, the avenues 
leading to London-bridge on both sides, are beceme too 
confined and insufficient for the traffick therein. 

That great inconveniences and interruption to the 
passage of carriages and foot passengers is thereby pro- 
duced, lives endangered, and property injured. 

That the Southwark-bridge is therefore desirable 

if not absolutely necessary, and will in a great measure, 

if not entirely remove the evils complained of; for by 

receiving as it will naturally from its situation, a great 

part of the traffick which now of necessity must pass 

over London-bridge, it will greatly facilitate the com- 

municatioQ, and consequently benefit the commerce on 

both sides of the river. It will prevenii' a recurrence 

of those stoppages which now so frequently and inju- 

. rioQsly happen on, and in the vicinity of London-bridge. 

That it will be the means of opening a good and con- 

mient street of handsome houses through a part. of 

Spnthwark, at present occupied by buildings of very 

little value. 

Tbat an improvement lOf such importance to the Bo- 

foogh will doubtless be an introduction to others perhaps 

bat little inferior, particularly that of making good and 

;. convenient streets of communication between Blackfriars- 

, mad and the Borough High-street ; and probably of 

making 



$i Iron Bridge mrer the River Thames. 

making %vbat is equally desirable, a commodious open- 
ing to the foot of I^uJoii-bridgei fnim Bankside and 
the Southwark-bridjje. 

Tb'dt by these means the Borough of Southwark will 
be enabled to partake of tiiat share of the commerce of 
th^ metrupolis to which it is so justly entitled from its 
central situation ; but of which it has been hitherto de- 
prived for want of sufficient convenient avenues of com- 
munication to that side of the river where all the prin- 
pipal offices of trade and commerce are situated. The 
Bank, the Royal Exchange, Stock Exchange, the Cus- 
tom House, Excise Office, the Assurance Offices, the 
bankers, &c. &c. Guildhall, and the hails and offices 
of the incorporated companies. 

That it will open another and more convenient com- 
munication from the heart of the City to the ueighboijir- 
ing villages in Kent and Surrey, which will form • 
very suitable residence for merchants and wholesale 
dealers. 

That it will create in the Borough at large a highly 
respectable neighbourhood, and greatly enhance the 
vialue of every description of premises there situated. 

And, the Editors understand, it has been considered 
by the promoters of toe undertaking as an object of the 
first importance, that the altering or rebuildiogof Loodon- 
bridge is an event w*hich sooner or later must take plac^ 
in order to lessei) or rempve the great inconvenieociei 
which it causes to the navigation, and to prevent that 
lamentable loss of lives and of property, which are the 
consequences thereof to an amazing amount. 

That it will enable the corporation, at any future 

period when the Southwark- bridge shall be erected, to 

niake such alteration, or entirely to rebuild LondQu- 
»■ « • ■ '* ' 

bridge, 
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bridge, with but little interruption or inconvenience M 
the trade of the Borough and City, opei^ting in such a 
ease in lieu of a temporary bridge, arid preserving a free 
totehsouree and commanication #ith all the present 
avenue^ on both sides the river. 

The City of London opposed the passing of this Act 
en the following gronnds : That, 

1st. While London-bridge exists of its present struct 
ture some additional danger will arise to barges wtiieh 
pass through it at so7)ie periods of flood-tides. 

2dly. That London-bridge in its present form is use- 
fat as a dan, to pen the water np the country. 

3dly. That Queen-street is too narrow for k great 
ihorottgfafare. 

The obvious answer to the first point was, that if L«n- 
doa*bridge, from its structure, is the e^ute of danger^ 
•od ia opposed to improvements on the n\'er, it ought 
td be altered. That this is the case the e^rtriacts of evi- 
dence hereafter iils^r ted roost abundantly proves. 

To the second pomt it was answered, that the prethisiSs 
ve not fouthled in fact : tliat the contti^ry is true ; atrd 
tks is proved by the annexed evidence on that head. 

To the third point it was answered, that although 
Qaeeii-fltfeet is narrower than the {)ublic may desire, 
yet, it HVttst be observed, ih^t the douthv^ark-bridge and 
its avenues is tloc hitenddd as a sicbstifttfe fat the conre* 
fite^eiea aiwt ai'eiiaes of Londoi\ -bridge, but as an Mdcti- 
lim to ttaeai ; cberefibre, thoitgh Queen-street is «nfy 
Aout two^-thirds of the width of Fish-sttn^t-hilT, it will 
(tp^fUM aft so ttuch iddittxMiai eonvetiience of passage; 
feetidiM which, i^out i30 feet of Queen-street wiH be 
i^ened-, i. e. from the river by Thamer«street, to tttort 
ihan trcMe it» pt-esenf dimensions, and flrom learner- 
street 
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memory of man,' nor the water have been so much shal- 
lower above it than below it. 

Suppose a bridge or dam of similar construction wttm 
erected at Gravesend, the bed of the river above it 
would rise in the course of time to be as shallow as now 
it is at London. 

At one time, about the year 1763, the current through, 
the great arch of London-bridge had so undermined tlu^ 
starlings, that above two thousand tons of stone wete^ 
obliged to be thrown in, to prevent the immediate ruiiu 
of the bridge. That ingenious and eminent artist, the 
late Mr. Smeaton, was, on tliis occasion, the means 
saving the bridge. It is, however, to be remarked, tbat:^ 
he was employed to save the bridge onli/y and not to 219 — 
prcrve the Port of London, 

Thus we find this bridge operating in every possible 
way to ruin the bed of the river ; whilst a false notion is 
held out, that it is necessary to tn^ate deep water, 
whereas the contrary is the fact » 

If then such enormous evils result from this bridge, 
which admit of only that one remedy, of rebuilding 
it, must it be said that we are unwilling or unable to 
apply this remedy ? It shall never be said that no artist 
can be found to undertake the work. 

The Expense of rebuilding it, — If the navigation of 
the Thames is worth preserving, it cannot be done with* 
out expense ; for if the bridge is not re-built, the con* 
stant repairs of th& old one, tlie expense of ballast* 
lighters, for a constancy, to make deep water above it, 
are no small considerations : and if any remedy is ap- 
plied, rebuilding the bridge is the cheapest, unless the 
navigation be abandoned entirely, and the communica- 
iioti from the Pool, upwards, absolutely given iip« 

However, 
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Dolrever, as I belieye every body will concur in 
liuoking that an upward communication should be prC'* 
-wvciif or indeed, I may with more truth at present say, 
craUedy I shall consider ihe expense of the means likely 
to be propo^d ; first remarking, that had a new bridge' 
been erected some years ago, less damage to the navi- 
gatioti would have been occasioned ; and that the longer 
thi9 is delayed the worse, as the remedy becomes every 
day more difficult and expensive, but never impracti* 
cable. 

There is a prevalent notion, (which I believe it re- 
quires not much science to refute,) that one objection 
to tiie proposed new channel is, that it will let too much 
water out of the river so as to prejudice the navigation* 

Those who make this objection are, I am afraid, un« ^ 
acquainted with the subject entirely, and do not recol- 
lect, that where a tide reaches twice a day to Kew- 
bridge, . there can be no doubt that the depth of water 
oomes from the ppcration of the sea viore than from the 
iovnward current, 

m 

It must then clearly appear, that whatever tends more 
c^ily to admit the operation of the sea (which is the tide) 
wust tend to increase the distance to which that operation 
i&ust extend upwards^ and consequently the quantity of 
descending water. 

When tlie mischief done by this bridge to the navi- 
gation — the great expense of keeping it in repair — and 
tfie damage done annually to shipping by the ice it col- 
lectSy are all considered, surely every means of reme- 
dyiug the nuisance ought to be attempted ; and it would 
t>e fortunate if this bridge should, by neglect, so under- 
mijie itself as to be buried in its own ruins, (which would 
^on be the case, was it suffered to depend upon its 

O 2 own 



own lAerit^ for its support,) for, I believe, if itirdr^but 
6\\ce down, the niear.s of opcfning^tbe riveV Would sooOp 
h6 found, and also those of erecting a proper bridge in- 
lis place. Without this pile of mischief and deformitjv 
^11 the ice would go into the sea, and be got rid of^ 



J^xtractfr&m Mr. Ral?h Walker's Rtpovt to th$ Select 

CotiiynitUe. 

During the times of the neaps, the floods are so much' 
nfiected by the breadth of the bases of London-bridge, 
that the current immediately below does not run but 
very little more than at the rate of one mile in an houl^, 
which gives time for the water to subside, and tend!{ 
greatly to lessen the depth of the upper part of the 
I^ool. 

\. During the times of spring tides, the Poods rise iili-i 
i^ediately below the bridge, at least nine feet pcrpen^i 
dicular, before the current begins to run upwardU 
through the arches. This accounts for the tini^s of thfd 
flowing of the tides above bridge being not more than 
}bur hours, and the ebbing eight hours and a quarter 
nearly. 

The evil conseqnences of the present bridge are 
partly stated : the rapid current occasioned by the small 
arches, and broad bases of the starlings, which are very 
much augmented for the purpose of giving greater ve* 
locity to the water- works, tends directly to ruin \\k 
foundations, and the navigation of the river, and is also 
the cause of many lives being lost annually. 

During the times of severe frost the narrowness of thift 

J 

trater-ways impedes the floating ice, and soon forms A 
solid body across the river^^ and puts a total stop to the 

commerce 
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MMflcmde' of* the port at these timeS) which would not 
feff the case'if'-LolYdofii-brid^e had a sufficient t¥ater-way. 

Vpon ihes€S groundsi forming a' judgment^ lam de- 
MMiy of opinion, that the present London-bridge is oP 
tieiy great injury to the navigation of the river, botir 
s(bovie and beloii', in as much as it is^ the cause of shorn* 
etiing the distance that the tid^ would flow up towards* 
StaineSy .&c. and also of being undoubtedly the ciaUSd 
rf lessening the d&pth of the river, and occasionally 
flhottiog it up during the times of frost. 

For the above reasons I would hnmbly propose tba* 
the present London4»ridge should be taken down, and 
fAaiirt Bpoiv a plan tx) give a sufficient water-wayi 



Extract from Mr. Milne's Report to the Sdect Commiitee. 

From the period of altering the bridge, the stabtlify 
rff-WHlon- bridge has been always in questionable agtt»- 
tion ; much work hAs been done, but no radical strengtli 
tdded thereto. 
t From what I have stated (in addition to what the 
Coipmittee have been pleased to instruct the publio oa 
4is subject), it may be easily conceived, a period of 
time will arrive by the concurrence of circumstances, 
tkat this bridge may unexpecteiUy be thrown down, as 
^Mbeon the case with several old bridires of similar 
OOnstruction. 

If a severe winter, such as 1710, should produoe 

large pieces of ice, and the tide sliould leave them oft 

the broad shoal water above bridge, ex tendii>g along 

the Surrey shore ; and if the smaller arches should be 

ia the greater pjirt choaked by formidable floating ice, 

at 
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m the time the £aU is at the greatest, and the momeniXMm 
thereof increased beyond example hitherto known w. 
cxp^enced since the great arch has been opened, and 
Us bottom left with the precarious, and, as we hsve 
seen, a removable protection, notwithstanding all the 
ioganuity, perseverance, and expense bestowed upoQ 
k, it is highly probable such a severe misfortune laay 
happen. 

The stone-work of London-bridge may be said, with. 
tome tfiilhy to be such as to last for ages, if carefully 
feaewed, but its figure and foundations contain the 
seeils of sudden f not gradual dissolution. 

With respect to what would be the probable effect ef 
taking down London-bridge^ as to the navigation of the 
river ? I feel a necessity of dividing this part of your 
request, in order to make myself understood. 

If the bridge was totally removed, and nature restore4 
to its full power and original possessions at this place^ 
there cannot be any doubt but the navigation would be 
here, as to any place upwards to Fulham*-bridge, free« 
open, and unincumbered, for all the variety of crafi 
which navigate that extent of the river. 
A If the pass at London-bridge was free, the land floods 

of the Thames (which annoy its upper navigation greatly 
at times, above Kew, to an extent of distance and effect 
little thought of), would have a ready passage to the 
tides-way and the sea,, and thereby pass off the useless 
suporabundance more readily. The high waters of the 
tides respectively, would be so much higher in this 
district, and the velocity so much stronger upwards^ 
that the voyage would be doue in less time, and with 
more safety, -through a deeper water at each period of 
the tide. 

During 
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l>aring the seven hours of ebb passing througk \t^ 
Bothing can pass upwards; light boats, a little after 
bigh water or a littie before Aood, tAti hardly be tpged 
against tke gtreatn by dexterity and strength ; all com* 
munication and intercourse, therefore, from below, is 
completely cut off; the same exists with respect to the 
duration of flood for live hours, when no person can gel 
through it against the stream, and many there would be 
who would chuse to go by water, during these suspended 
l4rge intervals, on the concerns (f trade, and the bnsi^ 
mess of shippingy were it but in their power- This is 
an advantage only to be imagined, since by the long 
existence of JLondon-bri()ge, the present age do not 
know, and cannot appreciate, how much has beeti iocty 
and what they have been deprived of, through the con- 
duct of our predecessors. " "^ 

The little knowledge of that period which created 
London-bridge has handed down to after-times a stnic- 
ture, which, strange to say, became a wonder, and 
cren received admiration. 

And, it is still stranger to say, that 90,000/. was laid 
out, and the revenues of a large estate expended, to 
preserve it. 

[The Editors are informed the repairs are not lesi 

than 5000/. a year.] 

. _ ... 

Extracifrom the Report of the Select Cumndttee to the Mouse. 

The Select Committee of the House of Commoi» 
state, 'that your Committee, from a variety of circuiri- 
atanoes stated in their second Report of last year, i^ere 
led to consider the condition of London-bridge,' "as th^ 
next object requiring their attention; and they 'find, 
diac notwithstanding, a large sum of money has been'itH- 

nuallv 
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PUally applieJ to the repairs of tbU bridge, thatijiefne- 
thods employcJ to su;:ure it have, in several iiistaneeSf 
proved wliolly iiieiicctual: that the bed .of tbe riTcr 
auHers perpetual and iiicreasiog injury from shoals, oc- 
casioned {)artly by the obstruction of the oatural coueie 
of the tide, and partly from the dispersion of the ma- 
terials employed for the purpose of strengthening the 
bridge : that for several Iiours in each day, tlie naviga- 
tion downwards is impracticable for small boats, and 
hazardous even for large craft, and all navigation up- 
wards totally prevented! 

They have annexed in the Appendix to this Report, 
Mr. Mylne^s answers to the questions proposed to htm 
by your Committee ; which contain a sex^ elaborate and 
important investigation, illustrated by several designs 
respecting the construction of London-bridge, and the 
state of the bed of the river in general, and particularly 
of the effects produced on it by the bridge. 

It appears from these observations, tliat the structure 
of the bridge is so defective in its original design, that 
no art or expense which has been or can be bestowed 
on it, can secure it from t4ie risk of a sudden and itial 
destruction^ under certain circumstances of the river; 
and that in ordinary circumstances, it receives con- 
tinual injury from the rapidity of thy current, occasioned 
by the narrowness of the arches, and requires frequent 
support from the addition of hew materials ; all of which 
are in no long time washed away, and add to the shoals 
which the bridge has already been the means of forming. 

^^ Your Committee, being convinced from these in- 
quiries, as- well as from the information collected. ]iy 
them last year, that the rebuilding of Loudon-briige, 
upon iqaproved priocipics^ would, be a measure of aiib* 

stantul 
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itaattal ecoppmy iD itsd^ as well as subftervieot to 
olber purpoaes of still greater importance." 

'* All the architects propose that the present bridge 
ihonld be left standing, for the purpose of temporary 
AccoBUDodationy during the erection of a new bridge ; 
tod this affords an additional reason for the proposed 
change of situation to some distance, as great inconve- 
nienciea must take place from the demolition of build- 
ings, or the construction of lofty causeways, immediately 
oontigiious to so crowded a passage.'* 

Extract from Mr. Rennie^s Examination. 
I have lately examined the state of London^bridge, 
tfA find several of the starlings a good deal gone ; and 

• 

I find the bridge very much cracked in several places, I 
mean the arches and one of the piers. The pier of the 
great arch, and the small arch on the South side of. the 
great pier, I find split in two places. In the one I put 
a pidle six feet deep, and in the other I put a pole in 
five feet deep. The starling of the second pier^ from 
the large arch on the uorth a^ide, has most of its timber 
gone, wdthe rubble is^ quite exposed to the face of the 
current. If I had seen any other bridge in the. sam^ 
tutoation fl^at I saw lx)ndon-rbridge in, I should certainly 
have reco^Qmended the taking of it down, because I 
ifaoold have thought it a bridge not likely to stand for 
toy comiden^ble time. I have long thought it to be in 
livery dangerpus tottering state ; but London-bridgej^^s 
&r as I have been able to obtain information about it, 

, iiasbeep considered by Mr. Milne, and by other gentle- 
ten whom I have consulted, to have been for a long 
peripd in a very dangerous state, not,withstanding which| 
ty the considerable repairs that have been given, to it, 

"rX still continues to stand. If the City had einploy/ed 
Vou XIX< — Second Series, P me 



# 



106 . Iran Briige ever the Rioer Thames. 

me to smrey it apon the present occasion, I should cer^ 
tainly ha^ recommended a new bridge to be built in the 
place of it It acts in part as a dam, and prevents the 
tide from flowing so far up the river as it otherwise woalldi 
do if London-bridge was removed. Q. Is that attehded 
with bad consequences to the river itself, as far as the 
channel of it is concerned ? A. It is in my opinion vei^ 
much so. — Q. Are there shoals immediately above and 
below London-bridge ? A. There are. — Q. Are those 
shoals in any manner created by London-bridge? A. 
They are in my opinion. — Q. Will not the continuation 
of the practice of throwing rubble into the arches pro- 
duce bad effects upon the bed of the river ? It will. -— 
Q. Are you able to form any judgment what conso^ 
quences would arise from the throwing no more rubble 
in, but leaving the bridge without that assistance or 
that operation ? A. I should apprehend tliat in time the 
bridge would be carried away. I do not apprehend any 
mischief likely to arise from the increased flow of water 
that would take place from a bridge being placed in the 
situation of London-bridge with more water-way. t^oh-^ 
doh-bridge isj in my opinion, a very serious cause! oi 
obstruction to the navigation. — Q. Would a severe frost, 
and the accumulation of ice in the river, at all accelerate 
the downfall of this bridge ? A. Yes, I think it would. — - 
Q^ Suppose the bridge instead of being taken down re« 
gularly was to tumble down, what would be the eflfect 
produced by that ? A.I suppose it would form a great 
,dam in the river, and the water would overflow all .the 
country on the sides of the river for a great distance 
above bridge. I speak from the experience I ha?e bad 
of other bridges in similar situations, and I will nam< 
one. The bridge over the Tweed at Kelso, which I had 
l^nown .for thirty years, was supported by a stone'^'taf- 

Hug 
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ling round its piers. Ttiat bridge during one great ice* 
flood YsdA four of its arches out of the six very much 
choaked with ice ; and the current running between its 
narrow starlings and the other two arches, dug out the 
bottom^ and swept the whole away. I can only reason 
upon similar principles in respect to London- bridge. 
It is impossible for any professional man to speak de- 
cidedly upon such a structure as London-bridge ; but' I 
consider it to be one of those structures which, when a 
failure, arising from such a cause as I have stated in the 
base of the bridge at Kelso, or whenever circumstances 
combine.to create such a cause as I have mentioned iti 
reference to the bridge at Kelso, I conceive that' Loa- 
don-bridge would give no iiiiarning, but would tumbte 
down all at once. I have no opinion that the fdunda^ 
dons of London -bridge will last for. ages: as to the 
stone^work, I hav^ no doubt of its durability, provided 
. die foundations stand. My doubts are exactly upon the 
principles that I have before stated, that if a combina* 
. tion of cftcomstances, which now and then does happe^^ 
should take place, I would not insure it for one week. I 
have known several bridges (one I have already nsM- 
tioned) that have been carried away for want of a suffix- 
cient water-way, which I think London-bridge does not 
possess. — Q,, This combination of circumstances w6^d 
affect the foundation T suppose ? A. Yes, remove it 4^ 
Q. Dig it out from below, and by that means unddi^ 
mine the points of the piles^ and so destroy the bridge ? 
A. Yes, 

It was stated in evidence, by several lightermen, t|)at 

between twenty and thirty lives, and between 30 apd 

40,000/1 worth -of property, were lost annually ;viQ,,^e 

Tortex of London-bridge. 

V 2 Meth>4 
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Method of con'oeriing a common Ship^s-boaf into a Ztj^i 
hoai. By the Rev. James Bremner, Minister of WclU 
emiFlota^ Orkney Islands. 

Froi^i.tbe Transactions of the Society for the Encou* 
ragement of Arts, Manufactures, and Commerce. 

The SUver Medal of the Soeiety wUs presented to the 
Author for this Communication. 

XXAYING a great many years ago witnessed a me^ 
lancboly scene of shipwreck, and seen^ men perishiBg 
at little more than jth.e distance of one hundred yard» 
from the ^ore> it fprcibty struck me, that though therO} 
was no possibility of getting fropi the shore to them» yet, 
there was a great probability that means might be found 
by which those in such situations might with safety. b#^ 
enabled to effect their .escape to the shore; and fur« 
ther cqnsidenpg, that the very precarious aid of apm^. 
accidental pie^e of wreck (under every cUsadvai^iagei^- 
and in a tempestuous sea) sometimes serves to save 
I WES confirmed in the opinion, that some method tsk\ 
be devised which, uppo good grounds, would bold, forthr 
the promising prospect of safety in all fbe cojosmon «aci 
general cases of shipwreck. Hence it vras that to de-** 
vise such a scheme became the object of my research: 
€ver after. y 

The following plans (especially the first) are so sinsple^ 
and the effect so obvious, that I cannot allow, myself to 
think, that any seapian can entertain the smallest doubt 
but that a boat so prepared would live in any sea what- 
ever, could neither sink nor overset, and could carry U 
safety a^Q^mberof people, in proportion to E$ six^ 

o?e* 
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(nrer a bar, or from the wreck to the shore through any 
ior£- ■■■ ■••■••^ 

That empty casks must float, almost wholly above 'tlM 
surface of the water, is so clear, that no persoti can bH 
so absurd as to question it ; and it is equally certain that 
every cask will support weight of any kind in proportion 
to its size. In order then to accomplish the end prb- 
posed there is only one thing more wanted, and that is^ 
by means of sufficient seizings or holdings, to secure 
the casks in their places. Were you to tell a seaman 
diat be is not master of this mighty operation, it is esbie^ 
to conceive than- to express the contempt he would firal^ 
indtbe energetic reply he would probably make to rach 
t aippoBition. If then these arc nndeniable points, it 
most follow, that wherever the boat can be had re^ 
comM to^ aH that is contended for in the plan most bo 
graoted. 

It no doubt has been upon these simple and obviooa 
priiicip tee that those corporate and public bodies, and- 
huxireda of seamen- to whom the plan has been com<^ 
nmnicated^ have so readily and entirely approved of it 
^ bovrover respectlible and authentic these tdAimonies 
(aftarwaids -to be mevjftioned) may be, I lay no stretf 
iipoQ diaC'fK)lnt, tieither do I a^k any credit for it, but 
freely sebnrit my statements to the great body of soa- 
Aen-ift g^nerieA^ lemng tbem to be fudged of, ' not with 
KbeniHty only^ but with severity, considering that it 
"^f^sM be a crime' of the first magnitude^ to advanoe t 
ttigie ftrgumcmt or suggestion tiiat could have the smalU 
est tendency to mislead, in a matter so solemln and im<^ 
^onant, as where life and death are concerned. 

Were I to go back to eases that are well known to 
)MiVe bfhpfieMd, I ceroid easily point out many, wheroiii 

had 
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had this plan been thought of, there can be no doiibt 
but it would have been attended with the happiest con« 
sequences ; and probably the recollection of many sea- 
slen may furnish cases of the same kind, which have 
happened within their own knowledge. 

I shall .only add, that I expect no benefit , nor advan-* 
tage whatever to myself from my perseverance and la« 
hours on this subject, nor reimbursement for an es- 
pense of som'e hundred pounds which it has cost me ia 
repeated journies to Edinburgh and London, as well as 
in experiments, which a living of less dian seventy 
pounds a-year could very ill afford ; but I shall iiever-« 
theless reckon myself amply rewarded, if what I have to 
propose shall at any time, or ip any case, prove the 
means of relieving from the deepest distress, .and of 
rescuing from otherwise inevitable death, even a fiew of 
those who have had the misfortune to be involved in aU 
the horrors of shipwreck. 

Mariners are unavoidably exposed to incomparably 
greater hardships and sufferings, than what are to be 
met with in any other line in human life. 

Whilst the labours of all others are moderate, and 
find relief at stated intervals by day, and repose by 
night, the seamen must contend with the storm so long 
as it lasts, and encounter danger at amoment^s warnings 
whether at midday or midnight Whilst the tempest raget^ 
no respite can be allowed him ; he must keep his station 
trithout uitermission, and after toiling above strength 
and above measure, it is often his hard fate to be ship- ' 
wrecked at last 

The complicated distress attending this frequent Uai 
£itai disaster^ it would be in vain t6 attempt to' i^s^trM^ 
in any words^ nor is it posaibie to conjecture nearly th« 

number 
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iramber which is added ' annually to the innumerable 
multitude of dead which the ocean contains. 

Sometimes several hundreds in one ship are involved 
in this direful calamity, where the misery of each suf«' 
ferer is increased, in proportion to the accumulated woe 
that surrounds him ; the cry of despair is heard on every 
sida^ and in distraction each exclaims, What shall we 
do ? 

Amidst overwhelming waves and wreck, the mariner 
suffers in his person all that a living man can undergo^ 
and in his mind all the anguish that despondence can 
create, heightened by the agonizing thought, that be is . 
never more to behold wife, child, family, or friend; 
still however amidst all his sufferings, an ardent love of 
life prevails, and the hapless mariner, struggling hard 
to preserve it, clings to whatever seems to promise a^ 
momentary reprieve. 

In the mean time the wreck is rapidly giving way,^ 
some are washed away in one place, and others in ano- 
ther; those who remain redouble their efforts for life; 
but alas! they strive, in vain; one decisive blow has 
dariied their last and only support to pieces, and all are 
going down together — a general shriek is heard — to 
be heard no more ! the melancholy scene has closed, 
Md neither survivor nor wreck is left behind. 

Any plan then that has for its object to afford relief 
in situations of such extreme distress, and which seeks 
to extend the same benefits to thousands of perishing 
Ben in future ages, will no doubt meet with a favour^ 
able reception from every humane and benevolent 
nind. 

.But humanity and trtie benevolence, are not merely 
specoiative, «bat acdve principles; and wherever they 

really 
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really •zisl, the hdpiog band is instantly stretched fiirda, 
to ezecnte the dictates of the feeling heart 

As no subject can be more interesting to individaslm 
than the present, nor nK>re important to society, may i^ 
not dien be expected, that every firiend lo hnoianity 
and to bis country, will not only heartily wish siici 
to the present plan, but also lend his best assiatanoe ti 
have it brought into all the practical effect, of which 
may be foand susceptible. 

It is to be understood, that the plan is intended 
apply to cases of shipwreck in general, and that it 
very often succeed even in cases of extraordinary diflSs* 
cnlty and peril. 

This will comprehend the far greater number of mXi 
shipwrecks that happen, and the author thinks bimssK 
warranted to say, that no solid objection can be 
to the effectual operations of his plan to this entent, 
that it will be found fitted to answer all the pnrposea ^ 
a life-boat, bj' saving lives, where otherwise men mKMt 
inevitably have perished. 

At the same time he begs it may be undemtOQd,^ tfast 
be does not speak with this confidence^ from hii oym 
opinion only, however well-founded in principie mod 
experiment it may be, but because the plan itself. ftAer 
repeated investigation, has received the unanimooi 
testimony and approbation of professional mea, and of 
men too who must be allowed to be the most cempelfBt 
as well as the most respectable judges in the kiagdoOi 
namely, the Trinity House of Leith> in whoso leconb * 
copy of it will be found. 

The Ueport of the Highland Society of Scotland coDt 
6ra& that in their Committee appointed to witness the 
experiment at Leith, there were na^-al men el^h*^ i 
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moiober irfio were conpetent judges^ and in whose skill 
they coutd confide, and for this reference k made to the 
AfipendiK of tiieir second volume. 
. It lias been repeatedly submitted to the Trinity House 
of London* It was first transmitted to them by Lord 
MelTiUtf, the treasurer of the navy, and their answer 
under the band of their secretary is inserted in the fore* 
HMsntioned Appendix, signed James Court 

in the next place, the plan having been laid before 
the Royal Humane Society, and they not being naviA 
men, do submit every essay of iha't nature to the Elder 
Srethren of the Trinity ; and in consequence of dieir 
approbation a premium of five guineas was given by the 
it. H- &• Hs appears from their printed Reports 18M 
and 1801. 

And to tfiese attestations might be added, the sub^ 
•eribed approbatioo of more than one hundred ship- 
matters, whom the ^author had occasion to see only, ac- 
cidentally, and whose subscribed names are now in his 
fotaession. 

* Itia under 4!he sanction of such authorities and doca* 
ments that it is now offered to the public, and they are 
aoch as must be satisfactory to every impartial and can- 
did mind. 

' 'Tbey ka^e been obtained without interest, fiaivour, or 
friend, and small premiums have been given without the 
author's knowledge, till informed' by letter that his plan 
had reeeived this mark of approbation. 

It is impossible therefore to ascribe vo honourable tes« 
teenies and gratuitous bounties to any other motive 
than to the conviction of the utility and efficacy of the 
fho,-and an ardent desire to promote an- object so,de« 
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Tputlj to be wished as the presenration of lives in cases 
of shipwreck. .4 

The iarentor trusts that his statements will shew, that 
be is not unacquainted with his subject : and be shall 
only add^ that he has had more than forty years expe* 
rieoce in the use of boats, among dangarous tideways 
and rapid currents, such as the Pentland Frith, and all 
the other channels among the Orkney Islands ; and that' 
be. has been several times at sea oi| shiypboard, iA Jtormi 
tbat were attended with shipwir^bi ;. and that from, sack 
experience he is perfectly >€{9$i|riiioed that fab .plan.Js 
sound and unexceptionable, and is confident that the 
period is not very dj^twt, when it will come into ai . 
great repute and general use as life^boats, properly so 
called, are now known to be. 

I'jie plan may be executed upon boats of all dimeii^ 
sipn^y. aud the largest, provided they could be.gotouU* 
would be found the most advantageous ; but all cifeome 
stances considered, the size deemed in general best 
adapted for the purposg, would be any boat from sixteen 
to,, twenty feet in length, which is to be prepared as 
fo)lowf. 

Two additional ring-bolts are to be 6xed in the keel, 
wittiinside of the boat.. *: 

One to be placed one-third of the boat's length firmn 
the stem. 

'JThe other one-third from the stern. 

Tvyo augur bores are to be put through the keel with- - 
out-side, and close to the garboard stroke. 

Qnc of these bores to be put about half way betwixl 
the ring' in the stem, and that next to it in the keel. . 

The other about half way betwixt the ring in the ': 
stein, and that iiext to ii iu the keel. .• - 

Pliig«i 
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PlQgs may in ordinary be put into these boresi to be 
Itrack out, when occasion requires. 

-Tbose ring*bolt8 which are in ordinar}^ in every ship's- 
boaty the two additional ring-boits in the keel, and the 
two augur bores^ are all intended as secure points of 
fixture, to which seizing ropes are afterwards to be^at-^ 
tached. 

V In the next place, two tight empty casks are to be 
provided, of such dimensions that thieir length inay fit t^' 
the width of the boat, wlicin laid sithwart ship, and \\ii\t 
diameters to be about tlttee fiset^ ''aif d if larger to mucii 
the better. 

Each cask must be furnished-WiA a sling on eachen^^ ' 
and each sling to have'tiv^ ^^es on it, about six inchi^s*^ 
asunder, and the slings so f^i on the cask tis thact the 
eyea may be on the uppSt'-STde when Taid into the boat, 
that the seizing Bope'may pass through those eyes,' iti ^ 
&eir way from nng-bolt to ring-bolt. 

One of these casks, so prepared, is to be laid in fore- 
waidj and die other aft, and each cask so near its re- 
spective tirfg in the keel, as only to leave sufficient room 
for passing the seizing rope through the ring iA'the 

kceL 

By this means, the vacant space, to be then fi!fed up 
with cork, wilt be left betwixt ttfe cask ancV dfe^'bow 
foreward, and betwixt the other cask and the stefh aft. 

The requisite quantity of cork, accordiilg^t8 the di- 

mensioria of the boat, and the quality oTlne cbfk, may 

be about a hundred and a half, or f^dWn^i'ed weight; 

for each end of the boat,- and 'liiat fdif^^ch end ought 

to be made up into two separate bundles, each bundle 

l>ti^ fitted to the width of the boat, and the uppermost 

OQi forming an arch from gunwale to gunwale. 

• -.' Q2 The 
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The cork b to be naiie op in caa*H» dene orer f^th 
ioft pitch for preservuion^ and each buQclle marked ao(A 
numbered according lo its place. 

The cask and cork beiiig hid into the boat, teiaing 
lopes are then to be ap|iU«d for securing them in theiir 



Here it is to be ohsenretty that the single tarn of rope 
vHiich b to go through the augur bore in the kari and 
gouud ally sbonid be the first made h^ that the cither 
jciaing rope (which we shall suppose to have hew made 
fat to the ring in die stem) ma^ in passing throim;h the 
eyes oo the sling, take in the surrounding rope belwiit 
the two eyes, which will thereby prevent the surround* 
ing rope from slipping to either side of the cask. 

The seizing rope baTiog passed through the. ey^ on 
the slings is then to be passed on through the ling in 
the keel, and thence back again, in the sam^ ipuuirt 
through the eyes on the sling on the other end of the 
cask, to the ring in the bow; and» lastly, the seising 
xope is to be brought directly from the ring in the stem 
,to the ring in the keel, by which it will cross the cask at 
the bung or middle part of it : the other cask and ^ork 
aft are to be secured in the same manner. 

The preparation will be completed by attaching a bar 
of lead or pig-iron, of about two hundred weight, to the 
keel within side, by means of the ring-bolts in the ked, 
or otherwise, 

The same plan may be executed with equal effect, 
and nearly with the same expedition, by the following 
alteration and arrangement 

Instead of one large cask, two less ones may be use4 
in each end of the boat. 



a Skip't'btat iiitt a Ztfe-bMi. llf 

These are to be laid in lengthwise, fore and ih, in 
tke boat^ along side of each other, and both- togedict 
ought to fiU the width of the boat- 

These must also be furnished with slings on each end, 
uid with two eyes on each sltng, and these eyes sO 
'placed as to be about two inches above the horizontal 
diameter of the cask, one eye being on c^h side of tb« 
cMk when the ding js pot (hi. 

The seising rape being now madft fut to the ring ift 
Am sum, is td be passed through Om eyes on the sUogt 
an one aide mt die cask, then tbrengb tke ring in tiM 
keel, and so ba«k again dirough thd fty^s 6n the din||k 
M the Other side of the tame casV, to d)6 ring in the 
nem. The rope is ti-sn eontin«ed on till it faa> paned 
in the tame manner on both sides of the adjoining eaak, 
and tb« last tarn is to be- itiade directly from ring'lMrft 
4b ring-bolt, passing over and abore'tbe lurrounding 
*opis which will thereby be brou^t down in the mid- 
41* betwixt the two casks, and iBade closely to compreas 
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Oh the Preparation cf Blanc d^ Krenis or Carbonate tf 

Lead, i^^ ^Ij Mj^£L OE SfiRRER. 

From the Annaies de Chimie. 

WithaPlate. 

T* 
HE preparation of carbonate of lead is very wdl 

known, but liowever easy it is, it has not yet been 

manufactured in the other parts of Eur<)pey of so fine a 

white as it is prepared in Germany, and known in coai<* 

merce by the name of Blanc de Krems. 

The Blanc de Krems has been thus called because the . 
^nt preparations of this colour were made in the town 
of that name ; bnt for a long time the establishments _ 
that existed at Krems have been unemployed, and the 
finest manufacture of tbi^ kind is now at Klagenfart m 
Carinthia, which belongs to Baron Herbert, and if 
much mote considerable than that at FeldjOiuhl, belong- 
ing to Baron Leykam, or even than that at Vienna, . . 

To give a complete idea of the German method of - 
preparing it we shall describe the different operations 
they pursue in theif processes. 

First opert^n: The lead that is used in all the ma* 
nufisctories of Blanc de KremSy comes from Bleiberg. 
near Willach in Carinthia. This lead is Very pure, and, 
appears to contain no ferruginous oxyd, ^wbich is essen- 
tial to the beauty of ttie \^hite, therefore the establish* 
ment at Klagenfurt is more advantageously situated than 
the others, from having the lead so near. 

The ^ lead is melted in the ordinary vessels, and is' 
theti run into sheets of various thickness. To make, 
these sheets, the melted lead is poured upon m. iron 
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plate disposed above the cauldron, and as , soon as the 
<ar&ce of the metal begins to consolidate, the plate is 
inclined a little^ the -lead that is yet liquid falls again 
into the cauldron, and that which is copg^^led remains 
upon the plate. It is then taken off like a sheet of 
piper, and the workmen, taking care to cool the plate 
with water, can easily melt several quintals .oLlead'ia a 
day. The sheets of lead vary as much j^. their size^aa .; 
in their thickness ; in some estabiislftuents.they are half-- 
atipe thick, and in others scarcely, a quarter. of a linei^ 
la sonie manufiu:tories, a single she^t .fills the width of ^ 
the case, in others it takes four: it inessential not to 
inuioth the surface of the sheets of lead, as it is evidei^ ;• 
diat a rough surface is more easily^ attacked by the va«- -, 
pour of acids than a smooth one which offers fewer pointy.- ^ 
of contact 

Second operation. When the sheets are fgrmedj^ the ; 
next operation is to dispose them so as they may easily -v 
be attacked by the action of the acids ; to this end, they 
are doubled. and pl^ed on small pieces of square wood, 
which reiach across the cases in wbiph the sheets are dis* - 
poied. Tliese sheets thus suspended by the middle*.-- 
iomethin^ like the leaves of a book, are placed with the 
pieces of wood, that sustain them in wooden cases^.-r 
The size of these cases is nearly the same in the difr .;; 
ferent manufiietories, their length is about from five_fee|: : 
to four feet and a half, their width from one foot ta one ^ 
fix>t two Inches^ and their heighth from nine taeleveii ;; 
iocfaes. c 

These cases are made very firm ; they are very care* 
fbl to have them mortised, and that the nails d^^ nott^' - 
suut beyond the wood, they, are never lined i\^.}43ad, . - 
but' the bottom has a Ved of pitch in it about an inch 

thick ; 
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thick ; diey are luted with paper in the maonfactory^ 
where the stove is heated with steam or vapour, be^ 
cause the vapours of sulphurated and pho^horated hy- 
drogen gas is injurious to tbia white colour, and iflao at- 
lacks the oxyd of lead with avidity. 

In Carinthia they formerly employed the medwd 
that they have in Holland of rolling up the sheets of lesd| 
and placing them in this form in the cases ; bnt this sp* 
pears less advantageous, as it is evident that diese mllf 
present less sur£sce to the action of the vapours, sod 
that they often fisdl into the liquid which is at the bofeftois 
of the cases ; an accident that should be carefully avoidedf 
because the carbonate of lead that results from it ii 
always less u-hite. The sheets thus disposed and iai« 
pended on the pieces of wood, are placed in the csse% 
about two inches and a half disunt from the hotton* 
The sheets of lead are not suffered either to tondi ttch 
uther or the wood of the cases ; for if they touch fltck 
other, the vapours cannot corrode them so easily ; sod 
if the}* touch the \rood, the carbonate of lead 4s calourtdi, 
and the whiteness is injured. Before the sheets of ksi 
are placed in the cases, a particular mixture is put into 
them, which is not the same in every esrahlishmeatf 
the proportions of this mixture in some of them cennlf 
of four pints of vinegar to four pints of" wine laes 9 aa^ j 
in others it is made of ten paru (20 pounds) of wine la0^ 
to 4| parts (8| pounds) of vinegar, and half a part (faal' 
a pound) of carbonate of potnsb. It i« evident, that i^ 
those establishinoius in which they employ no cuAf^^ 
nate of potash in their mixture, nor steam to warm th^^ 
cases, it is necessarv to lute thorn : and that oa 
contrary, where these articles are not employed, it is 
folutely necessary xbixt they should be luted. 
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The managers of the different manufactories recom- 
mend tbe most opposite materials, and that for reasons 
which it is easy to uuderstancl. 

Third Operation. — The mixture being poured into tbe 
cases, and the sheets of lead disposed in them, the cases 
are taken into a particular, place or stove. It is in this 
ttove that, by means of htal, the vapours of the mix- 
ture^ which b at the bottom of the casosi rise, and cor^* 
rode the sheets of lead, and form a cari)onate. The 
itove is warmed by two furnaces ; it usually contains 
ninety cases, and has but one opening, which serves for 
t door. Although it is not very important to give the 
exact dimensions of these stoves, I shall, nevertheless, 
l^re* those of the one I measured, which was nine feet 
high, four fathoms wide, and five fathoms long. The heat 
diould never exceed 30 degrees of Rhcaumur, which is 
TRoally continued for fifteen days, and at the end of that 
time the operation is generally terminuteil. If the heat be 
too powerful, tl)e vapour being too copious, a great por* 
tkm of the carbonic acid escapes, and the lead being 
less attacked by the vapour, the product in carbonate of 
lead is consequently considerably less. 
'/'When the operation has been well conducted, as much 
nrbonate of lead is obtained as there has been lead em< 
ployed before the operation : thus three hundred pounds 
of lead put into the cases, proJuce three hundred 
poBiids of carbonate of lead ; and there also remains, 
ifter the crust of carbonate of lead is entirely shaken oft, 
t certain quantity of lead, which is melted again to form 
new sheets. The mixture will serve but cwice, and when 
there is potash in it the residue is sold to the hatters. 

Fourth Operation. — When they judge that the pre- 
ceding operation is terminated, the sheets of lead are 
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taken out of the cases^ and they have then acqnircJ a 
tfaicknesi of a quarter < f an inch, and even more thatl 
that, wherca> before they were hardly a quarter of a- 
line. Tiiev often obsc-rve on the edj^es of these sheets* 
larsrii^'j cr\ stais, which are nothincr but acetate of lead. 
The fiheet* on being taken out of the cases are violcntljT' 
fhaken, 1*1 order that the carbonate of lead fortnecft 
on their surfaccii may fall ofl*. The carbonate thus oh-* 
iained is put into large tubs, and there, by washings, )^ 
rendered as pure as possible, "^rhns, when by chance som^ 
pieces of lead remain among the carbonate, tliey washit, 
to separate the lead from it : and ti)is operation has also 
the advantage of separating the acetate of lead, if any 
exiit in it. 

The manner of washing the carbonate of lead is very 

•huplei and sinnlar to m^ny other processes of this 

kind. They use for this purpose a large wooden ttib, 

genendly of a square form, and divided into several 

compartments, the number of which vary from seven to 

nine, 'i'hese compartments are equal in capacity, but 

unequal in height, so that those which are too full run 

over into the next: thus, for example, if the first case 

bo too full it runs over into the second, and so on to the 

. rest. The water that is poure^l into the first passes success 

sively into the others, being agitated a little at the same 

time. The water deposits proportionably the white that 

it carries with it, and the precipitate of white lead that 

remains in the last case is the finest and the lightei^t 

When the white lead has been washed in this manner it 

U deposited in larger tubs, where it is again washed, 

and left in the water. It should be observed, that when 

the carbonate of lead is washed with water, a white 

skim rises to the tq), which always floats, and appears 

to 
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to be a sort of acMate of lead. In order to precipitate 
the small quaQtiiy of carbonate of lead tbat is in it a 
little potash is added, and then the carbonate precipi*- 
tates. However, this phenomenon deserves to be more 
particularly considered. The carbonate, when purifiecL 
by the washings, would, if left in the tubs, retain al- 
ways the consisteuce of a liquid pa^te; but on being 
taken out of the tubs with a wooden spatula, and depo- 
iite<l on drveri, when it comes in contact with the air it 
Koon acquires the consistence of a soft paste ; it is theu 
put into moulds, in order to give it a convenient form for 
sale. 

All carbonate of lead in commerce would be nearly 
of the same quality if it were not mixed with other sdb* 
stances, by wiiich means various sorts are introduced 
whiih we shall describe, and also give their different ap« 
pellations. 

Fit'st sort — The carbonate of lead timl is deposited in 
the last division oi the tub is the fVnest : this is carefully 
prepareii, and is known in Germany as KrtmserweisSj or 
^nc dcKrenii it is also known under the name of silver 
white, and is what is used in medicine and painting for 
the most delicate purposes. Sometimes the carbonate 
that floats is the whitest : this is entirely pure, ami they 
Qcver mi?^ sulphate of barytes with it, as they do with 
the inferior sorts ; so that it may with certainty be con« 
lideped 4s pure carbonate of lead. 

Second sort, — Thts is formed by a mixture of equal 
ptrts of sulphate of barytes with the carbonate of lead, 
«nd is known in Germany by the name of Feneiiancr* 
•ciii, or Venice 'white. 

The sulphate of barytes, that is used fbr this purpose 
ii^Germ|u\y, is brought ^principally froot tbe Tyrel, and 

R 2 some 
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some of it from Styria : the former is in6iiitely better 
than the latter, because it contains no oxyd of iron. 
Tlie feruginous ox yds that may happen to be contamed 
in the sulphate of barj-tes are very prejudicial to the 
beauty of the white, es[>ecially as, in order to pulverise 
the sulphate with greater facility, they calcine it, and 
the calcination colours that of '^tyria, by reason of tber 
oxyd of iron it contains, whilst that of the Tyrol re- 
mains always white ; but in some establishments, where^ 
they have perceived this inconvenience, they have dis« 
continued the calcination. 

Third sort is formed by a mixture of two parts of suU 
phate of barytes to one of the carbonate, and is called 
Hamburg white. 

Fourth sort is formed by a mixture of three parts of 
,tbe sulphate to one of the carbonate ; this is cabled 
Dutch white. 

All these different sorts of white are generally made 
in the proportions we have given ; yet when they wish 
to make a cheap sort, they put seven parts of sulphate 
cf barytes to one of carbonate of lead, and this is also 
known undcT the name of Dutch wliite. Except for 
delicate paintings, it is advantageous for the white lead 
to be mixed with sulphate of barytes, for a very sim^r 
pie reason, the great defect of tbe carbonate of lead 
is, that it will not cover a surface when laid on with a 
brush, and the sulphate of barytes corrects this iucoa'* 
venience. 

It now only remains to give the method used for pul- 
verising the sulphate of barytes, and mixing the car- 
bonate of lead with it; the first is performed by 
of a pounding mill ; they put the sulphate of barytes 
It plate of iron pierced with holes^ through wt^ich it f^ 
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in a powder into the vessels that are placed to re- 
ceive it 

The grinding of the carbonate of lead, and its mixture 
with the sulphate of barytes, is done with a mill that is 
extremely simple, and is, much used in the manufacto-' 
ries. As it may be useful to be well-informed of the 
German method, we have added a description and plate 
of this mill. 



Explanation of the Plate. 

Fig. 1 (Plate VII.) is the mill complete. The work- 
man employed puts in motion the moveable milUstone c, 
(the diameter of which is from twent3'-two to twenty- 
foar inches,) by means of a pole, the upper end of 
which is passed through a ring that is fixed in the wall 
or ceiling, and in which it moves freely. The lower end 
of the pole is furnished with an iron ring, and termi- 
tnted by a pin, which enters into a hole made on the 
circumference of the mill-stone. It is clear that the 

stone turns round its centre when the workman moves 

« 

the pole in a circle. 

The white lead, whether mixed with the barytes or 
perfectly pure, is poured into the opening c, and then 
the workman stops from turning the stone. When the 
material is sufficiently pounded, it is made to run out 
by the spout d into the recipient e : the piece /g is 
inade part of stone and part wood, which prevents the 
Uquid from scattering ^bout, and serves to m^ke it run 
gently in the canal rf. 

Pigs. 2, 3, and 4, shew the machinery by means of 
^hich the stone is raised and let fall, in order to grind 
^t substance. 

In 
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^ In the lower surface of the stone a piece of iron a b \t 
let in, which has a smnil hollow in the midJle, whicli -V^ 
also the centve of tiie stoite. By means of this c&^'ity 
the stone is supported at the point d oi* the spindle ^ 
Fig. 3, which |)oi!:t passes thronga the stone. T-t^w 
spindle rcbts in^", F.g. 4, upon a crosii piece g h^ which 
forms a soit of lever, oi* whirh the point of support is 
^t ^. This cross piece or lever njay be raised or I o'v'^'- 
ered at//, by means of a screw, which has a key iit ?• 
These two niovemenrs arc easily performed with tfc^i^^ 
macbiaerj. 

To prevent the liqnid from entering into the cavitj' ^ of 
the lower stone Fig. 3, between the spindle c/rand t-l^c 
sides of the hole, this spice is filled up by a piece ^* 
wood, which contains the spindle, and is snrrounded 
a piece of woollen clolh^ that the liqnid may not : 
out. 

To make the complete mixture of the sulphate ^* 
barytcfi with the carbonate uf leacl^ they reckon, that: -^ 
mix a hundred pounds it takes half a day to do it p 
perly ; as f^r liie rest, it varici according as the sulph 
o/*barytes has been more or less pulverised. 

General Ohsoxations, 



u 



From the account we have bore given of the ojie*^ 
tions that yre required in the preparation of carbonate? 
lead, it appears astonishing that this preparation, knt>v" 
by the name of Bfanc de Krcms, should have been Ir 
imperfectly imitated in the rest of Europe ; it cannot 
owin^ to the quality of the acetic acid that they use 
f/firmany, since, in several esta^^lishaients, they use ^' 
^ffr^ of vinegary even at Klagenfurl they often empl ^ 
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a vinegar made from wiM apples, which \n far from 
strong; nor cad it be owing to the mixture of sulpliute 
of barytes, since the Blanc de Krenis of ilie best tjiiulity 
contains none of it. 

It may, perhaps, be owing to some of the follofrin? 
causes. Fir.st ; the ()urity of the lead of ViJIach, (wlu<^- 
does not contain even silver, a very rare thing,} may 
contribute to tlie beauty of the curbunute of lead : it ji 
(evident, that in the preparations that have a mixture of 
sulphstc of barytes, the purity of this substance decidef 
the beauty of the while, ■ Secondly; to the method of 
washing the carbonate, as it appears that in this part of 
the operation principally consists the (Jexierity of the 
workman, and one who beat understands it, is consi- 
dered the most useful. On this process, so apparently 
tiir[)le, depends, as it appears, in a great measure, Ule 
lieauty of the white lead. Thirdly ; the grinding, A-hich, 
althoagh simple, has a great effect on iti appcarsncs. 
Fourthly i the method of suspending the lead Ju sheets, 
*<^h farours the action of the vapours ; consequently 
wre of the lead ii decomi>osed, and the curhonate more 
perfect. Fifthly; to the mode of evajioration. The 
^evaporatioo that is adopted in the German esu- 
I'lishments is favourable to a successive dcvelo]>ement, 
M that tbe_ vapours attack by degrees the lead that is 
"posed to their influence, it rciults, therefore, that 
TEty little of the vapour is lo*l, and a supt'iiority in 
*eightand (juality is given to the carbonate. 
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List of Patents for Inventions^ iCc. 
(Continued from Page 64.) 

▼V ILLIAM EvERHARD Baron Van Doornick, of Broad- 
street. Golden-square, in the county of Middlesex; for 
an iniprovement in the manufacture of soap, to wash 
with sea water, with hard water, and with soft water. 
Dated April 27, 18 ri. 

William Caslon, the younger, of Salisbury-squar'^ 
in the city of London, Letter-founder; for an improv^^' 
xuent in the register belonging to a mould for casting '^ 
types. Dated April 27, 1811. 

George Alexander THOMPSO^', Gentleman, of Par 
liamen t- street ; for machinery for the purpose ofdrag*^ 
ging, locking, and scoiting the wheels of carriag 
Dated May 1, 1811. 

SteDxMan Adams, of Connecticut, one of the Unite 
States, now residing in London, Esquire; fortheappli 
cation of mechanical powers to the propelling ships an 
Testis of every description through the water. 
May 1^ 181L 
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Spec^atvm of the PattAt granted to AUfficjR Woolf, V 

Lambeihj in the County of SufTn^^ Engineer ; for cer^ 

' titm Improvements in tAe Constniction and working of 

' ' Steant'-Engines^ calculated to lessen the Consumplibh of 

FM. Dated June 9, 18 lO, 

A O all to whoA these presents sball come, &e. 

-Now ENOW VB« that in ^dmpliance wiflf the sard prov!id» 

I the said Anhar Woolf d<» hereby desctribe and asci^' 

•tiin the natui^ of my'said invention, and the mafiner ih 

which the same is to be pefformecl^ as follows ; that is to 

titjr : The working cylinder of my said steam-engine hirg 

BO bottom, bat is inclosed in another <fyKfider, of such 

dimensions that the spaice between the two (which space 

i oaU the receiver) is eqcral to at least the contents of 

4a working cylinder. The inclosing: cylinder has a bof- 

^f and the two cylindefrs are joined together at the 

^p by flanches, or any other suitable means ; and the 

wwer rim of the working cylinder is about as fer distant 

'vom the bottom of the inclosing cylinder as the distance 

'^ttireen the sides of the- two cylinders. (N. B. Thou|^ 
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I have called the inclosing vessel a cylinder^ it may be 
of any other figure fit to receii^ the woddng cylindnv 
as will be rendered sufficiently obvious by explaining my 
mode of working, which is as follows.) Instead of having a 
void space for receiving steam below the piston, or what- 
ever may be used instead of a piston, i introduce below 
it, and into the receiver, snch a quantity of oil, lac 
aninuils, wax, or any other substance not too volatile, 
and which may be kept fluid by sucdi a temperature as 
may conveniently be commanded, as shall, wh^n the 
piston is at its greatest height in the working cjriindei> 
fid all the space below it, and also fill the receiver up 
to the height of a few inches above the lower ripi of the 
working cylinder. Things being thus arrangedj if the 
engine is to be worked by the pressure of the atino* 
sphere the receiver has a communication with the boiler. 
This communication being opened, steam is admitted 
into, and fills, the receiver above the oil, or other fluid 
body. If the communication between the receiter and 
the boiler be now shut off, (by any of the means in cqim* 
mon use, or by any other means,) and a commuDicalioii 
be opened from the receiver to the condenser, (piwvip 
ously exhausted by the usual means,) a vacuum will be 
formed in the receiver, and then the pressure of the at» 
mosphere, acting upon the piston, will cause it to dto- 
acend in the working cylinder, pressing the oil, or otiMr 
fluid body before it, and causing the fluid body to asoaofl 
into the receiver, after which the steam is 9gm adnt^ 
ted for the next stroke. If the engine, instead of beii^ 
.worked by the pressure of the atmosphere, is to be 
narked by the action of steam upon the piston, then 4he 
working cylinder must, as usual in steam*engtDea 10- 
worked, be furnished with a cover. In this caie^ vA^ 

tber 
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ther the engineittoibe worked as a single or as a dbxi^ 
hie cogioei iostead of the communications osaal in the 
eogtoes io c0iiiBi6o.tiiey viz. ^for the alternate admission 
aiid.coiideiMatiott of elcam above and below the piston^ 
lltt ooomnuMoaliona of my engine are io the upper part 
gftba working, cjlifiderj and to the upper part of the re- 
Cttfer ; the receiver in my engine answering to the 
ifiace below the piston .in other steam-engines, so that 
when the receiver is open to the condenser, and the 
upper part of the working cylinder open to the boiler, 
the piston descends^ and vice versa. It may be proper 
to remark here, that though I have described my re* 
ceiver as containing and surrounding the working cylin* 
der, because I prefer this arrangement, yet the ceceiver 
mpy be a separate vessel, connected with the working 
cylinder. at the lower, part. It b also proper to remark, 
that, to prevent waste of steam by unnecessary conden- 
sation, and to keep up the temperature of the oil, or 
other fluid body employed, the receiver may be inclosed 
iQ a steam-KUMo, or heat may be applied to it externally. 
Lastly, whatever arrangement or mode of working be 
adi^ted, there should always be some oil, or. whatever 
other fluid body may be used, above! the piston, to tb^ 
height of a few inches, to prevent the passage of the at- 
■aospheric air or of the steam downwards by the side of 
the. piston ; and. as the quantity of oil, or other fluid 
body above the piston, may deviate from a given height 
.by the working of the engine, means must be provided 
to restore it to the requisite height, as. cocks,, valves, or 
.liny suitable qontrivance^ regulated by a float or floats 
opoQ the sur&ice of the oil, or by means of a pump or 
puoip%. worked by the engine itself, or otherwi^. By 
^ inlerpontioft of the oilt- or other fluid body be« 

S 2 tween 
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Lwe0fi tbe ptsioa and the condenser as. before described, 
all waste of steam, by passing tbe piston, is efiectnalij 
prevented, and a consequent saving of feel is effected^ 

N. i(. As it is usual for the pistons oC steam'-enginei 
to work in steami-vessels of a cjpiimiric- fanB, I have ii 
the preceding descriptioni £off the sake of perspicvity 
spoken ooij of the piston' working in a cylinder, ba 
the piston may work in a four-sided or any other poly- 
gonal prismatk'fonned vessel. 

In witness whereof, && 
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Specification of the Patent granted to John Cragg, 9 
Liverpoolj in the County Palatine of Lancaster ; foi 
certain Improvements in the castittg of Iron Roqfsfo\ 
Houses^ Warehouses f and other Buildings^ and in cover- 
ing the same rtith States. Dated November 2\, 1810. 

With a Plate. 

J. O all to whom these presents shall come, &c 
Now KNOW YE, that in compliance with the said proviso 
I tbe said John Cragg do hereby declare that my saic 
invention, and the manner in which it is to be perform 
ed, are described as follows: I make and cast iroi 
rafters, with a shelf or shoulder at the side, of thi 
breadth of one or one and a half inch on each side, uppi 
which the slate rests between two rafters, (tbe rafter 
being first primed with paint,) bedded in cement o 
putty upon the said shelves or shoulders of the rafter 
at the sides, and the bottom end of the slate restinj 
upon a flat cross bar of caist iron, of the breadth of twi 
inches or upwards, which is made with a groove, to slid<i 
along the edge of the shoulder or shelf of the rafter ti 
the exact length the slate requires. The slate is them 

bcddci 
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bedded in cement or putty, and pointfed carefully, lap- 
ping over half of the taiti cross bar, and the top of the 
next slate lapping 6n the^ other half of the cross bar, 
t>edded in the same tnanner; and there making a joint, 
€o be secured and pointed by white lead or cement. In 
the shelf or shoulder of the rafter t do make in the 
casting, or afterwards drill, a small hole or holes ; and 
Yi^hen the slate is exactly fitted to its place I do also 
drill or cut a hole or h7>1es through the slate, and drive 
tt leaden peg, or iron nail or screw, through putty, into the 
holes in the slate and rafter, and clench or rivet the said 
peg or nail on the under side to the iron rafter or the 
screw by a nut, which prevents the slate from moving. 
I do also mate two holes in each flat cross bar, into 
which a leaden peg, or otherwise, may be driven through 
the bottom of each slate, and the top of the next, wher^- 
ever it may be deemed requisite for the better securing 
of the joint. I do also cast upon the back or top of each 
rafter, and which in the roof rises above the slate, a 
ridge or flange, which projects over the side joints of 
the slates, and forming a groove with the shoylder of the 
nfter, assists in securing the joint by protecting the 
putty or cement from the weather, I do also make and 
cau in that part of the roof which is usually called the 
ridge piece or pole, or first piece, upon the top or back 
hereof rising above the ends of the shite, and covering 
^e ends also of the rafters, which are bolted and 
screwed to the ridge piece, a ridge, which projects two 
or three inches over the top of the slate and the ends of 
tlte rafters, and the same being well secured and pointed 
^th putty or cement, makes any ridge, cover of lead, 
Stone, tile, or other materials unnecessary, and gives a 
P^ttlar neat appearance to the roof, whilst it at the 

same 
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same time adds strength ^to the ridge, pole^ or piece. 
lu the said ridge piece 1 do make and cast, or afterwards 
drill, at the proper distances, . which the breadth of the 
slate requires, two holes, through which screw, bolts Qn^ 
which the flange at the top of each rafter b fastened) are 
driven. A flange may also be cast at the other or bot« 
toin end of the rafter to rest upon the wall, or other- 
wise, as the design of the roof may require* In roolii 
upon buildings, where flatness and elegance of appear- 
ance is less an object, the sliding or flat cross bar may 
be spared and omitted, and the sides of the slates (which 
in this, as well as the aforesaid other design, should be 

of the largest size of sawed Bangor or Westmoreland, 5r 

• • • 

other slates, and of equal width and parallel lines, (equa( 
lengths not being material) bedded in lime or mortat 
upon the shelves or shoulders of the rafters, and tbi; 
bottom of one slate lapping over the top of the next 
slate an inch and a half, or two inches, being there se- 
cured in the lapping, with putty or cement, and the up;^^ 
per sides of the slate (under the small ridge of the 
rafter) pointed with putty, as before described. Or the 
ridge of the rafter may be omitted, and the slate meet- 
ing over the shelf, bedded in putty or cement, and 8e« 
cured in the same manner upon the cross. bar, as before 
(iescribed, screwed by leaden nails or iron screws, couq-r 
ter sunk in the slate, and secured by putty or cement 
about and over the head of the nail or screw, aud ri* 
veted underneath the iron rafter, as before described. 
The slate should be strong and large, and sawed or cut 
in lines exactly parallel. In each of these methods of 
roofing, my castings of ridge pieces and rafters, aud co- 
vering with slate, may be accommodated and adapted U> 
almost every design of buiidiiig, and being framed ol 

materials 
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materials durable, aiidhbt comtyusti&le, an^ much less 
liable to 'contractioti' and'exipansion' by efTccts of. the 
noatber than wood, arid' also *froin the simplicity of its 
constroction, may be no^ easier kept in repair than a 
roof upon a firameof timber. It will be necessary oc* 
casionally to paint the iron to prevent rust or concre- 
tion, and also to refresh the putty or joints with a coat 
of paint; but as the occasion will not be frequent, 
much less trouble or expense will be incurred than in 
die repairs of a common rObf. 

' And, in order that my said invention arid improve- 
ments in the casting of iron roofs, and covering them 
with slates, may be more fully understood, I have here- 
unto annexed certain sketches or drawings, from whicli 
it will nevertheless be necessary to deviate, as more or 
lesa span, 6r extent of roof, and more or less strength^ 
may be consequently required. 

Fig. 1 (PlatcfVIII.) the ridge piece. B, projection of 
low^ part of the ridge pole upon which the flange at 
the end of the rafker rests. C, the sides to which the 
said flange is secured by screw bolts through two raftiers, 
which are opposite each other. 
Figs. 2, 3, and 4, sections of rafter and cross bars. 
Fig.' 4, a rafter, ujpon which the slates (meeting upon 
the middle of the plane back of the rafter at A, and the 
ridge being omitted) lap over the iron ^elf at the sides 
tud the flat cross bar at the ends, no iron being then ex- 
posed upon the surface or outside of the ruof, the slate 
eoreririg the whole. 'When the outside of the roof i's 
Ans finished, I point -all the joints within or inside the 
Imilding, and complete the roof, without occasion for 
tke lining with mortA'r or lime, as required in common 
roois upon timber, rafters, and laths, and pegs of wood. 

Figs. 
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igs. 5 and 6 are re^pectirely perspecuve Tiews of 
the methO'Js of arraDging ^ud fiziog the rafters and 
slates. A, the ridge pott, ahemi in Fig. J. B^ pfojec* 
tion of lower part. C, sides to which the fla&ge is se> 
cnr^'J* D D, the rafters, as Fig. 3.^ FGUI, slates laid 
ill their places oa the rafters D D. 

My cast iron rafters may be used along with princi* 
pal"., or beams of. wood, tlie iron ral'ters resting thereon, 
boltc'd and securcJ to the ridge piece of iron, to avoid 
the injury conscquer.t upon the contraction and expan* 
bi j:i of timber by change of weather or climate. When 
the principals anJ beams are of iron, I do make and 
caot upon the back or top side of the principal, a shelf oi 
shoulder and flange, a ri^ge similar to that upon the 
rafter, and it thereby answers also as a rafter. I prefei 
iron, not only for economy and durability, but because 
the frame may be renhoved without loss or injury of tbi 
materials, or exported to the colonies, or beyond the 
seas, where labour is dear, ready formed, and only re 
quiring to be there put together. And the iron for i 
roof, as described, being suitable for ballast, both ii 
weight and form, for the ship which conveys iu 

And, lastly, I do declare that the forms, dimensions 
relative magnitudes, and other particukurs relating Xx 
roofs, required to , carry my improvements into effeel 
are capable of great variations, aud will require to \h 
modified according to the purposes to be answered, am 
the loccl circumstances under which the work ia to h 
j)errormed ; but that the said forms and other particulai 
may, from the description and explanation I have givefl 
be determined with facility by any person of ordinar 
skill, and fit to be entrusted with the esecution thereof. 

In witness whereof, &c. 

Specificatio 
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«S^d)foa/fSnt of the Patent granted to William Muller, 
^ the Baymarkety in the Parish of Saint James, in the 
C&unhf of Middlesex; for eertuin Imprtrocments in the 
CcnHruetion of Pumps. 

Dated Februaiy 12, 1810. 
With an Engraving. 

X O all to whom these presents shall come, &c« 
^f OW KNOW YE, that in compliance with the said proviso^ 
I the said William Muller do hereby declare that my 
said inyentton is described in and by the drawings here- 
i^nto annexed, and the following description thereof; 
that is to say : The nature of my invention is to raise 
crater witli less power with a pump of my construction 
than with a common pump, such a pump is inclosed 
cither in a round or ah oval pipe, or in two round pipes. 
(Plate IX.) Fig. 1, 'shews a section of the pump in one 
tvbe inclosed; and Fig. 2, such a section of a pump in- 
dosed in two round pipes. An oval pipe, as a a. Fig. 1, 
•bould have 6 to 12 inches in diameter; the same di- 
mensions will be necessary f^^* a round tube ; its length 
is about thirty feet ; if such a pump is inclosed in two 
tabes. Fig. 2, a a andTi h, then should every one have 
four to eight inches in diameter, and be of about 26 to 
SO feet long or less. In the oval or round pipe, Fig. I, 
is another of about 3 to 10 inches in diameter, and from 
1 to 4 feet shorter as the orte a a. This pipe b b is for 
die same use as the one hbin Fig. 2. These pipes may 
be made of the same length by joining them by flanges 
. or screws. On the pipe a a, Figs. 1 and 2, is a head 
Vol. XIX.-^Skcond Series* T . qo ; 
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00; in the head of Fig. 1 are two bottoms dd and ee^ 

two/ AU % ^valve^ o\x^ jiP fee ^ir .tj^h^^ tjj^e tyo 

hot^^s fire aUo uv F'g- ^» J^?P^^?.?P^?.^ .'jy >^ ^ W^ 5 ^^ 
in each of them is one valve, l^^^^ ^^ }^.]ji^^^ 
bby Figs. 1 and 2, moves another pipe gg tlirough the 
bottom ee^ air tight,* itsr -hinaie'^ J^ "fastened to another 
bar ^^ by a joint, and this by a {^iii to the balance 
beam, A A, which moves air tight through the bottom 
44. TJk vri.Y(?Jts, ^pe of hf^, ^1^419^. in . th|t bot- 
tpmex, Fig?. A an^.?,. p^ a ffl(^ter iiyei^bt d^ thc^p 
if^ the ibptrnw:/. Tb,f pipe jr^ iRoy^ jn^^e jgpe 
b.i^ ftnd the Ip.wer ^q4. PP fov^ ftictiou 3}rlj<?^U, jif) |cf^p 
1^' always ip . if^ PFPper situation^ ^!}|p^ ^l?9^}4 ^^ ^ 
4towrbed {>y any fric^jon; tlj^ pjpe ggiq^y f^ hf 
iMde of itwo pipe? g^f j^acfi abput ^fec fe^t ioRgt jfad 
then b^ joined by ?nirpn ]>9J:g^j so t^^a); i^ ftiTO^y/f )f^ 
9bQjit thirty fe^t frpip 5 ^o ^ or }qsg ; this pipg |f fb^ofit 
tiiro-t)Mr44^ an ipc|i]k less in djame^er tl)an tb^ pipe Ji ^ 
Figs. 1 ai{4 2, ^n4 is p^ide of ^e sajd Iqngfh by 69£fiii;-. 
ing^t9 pieces together; tifo of these p^piips pcf ^)^^4 
in Fig. 1, or two pf them presented in ^ig^ 2, l\lac^4 &^ 
or on one balance b^am cM^e ^f^cessa^y tp p^^^t^^t .^g 
above said effect. Wb?n th^ pisto^ ^n th^fe fl\\)ftp$ 
is moved upwards^ syppqsing it is in ^t| \9west ^ituatiqn, 
then will thei va^rets of the ui;ideriiio^.t bo.^9|pj f',e. Ife 
shut in coQsequence of their gresuer w^ight^ aiid th^ 
ahr be forced out by the valy^ts of t^e. ftrst boifof^ ; %i:^ 
in moving the piston agaip doyvQ, the y^lv€^t3 ugt the fynf 
l^ottom will shut, and those in the second wil^ ^P Sffj 
and by ^his cause a vacuum between, the tWP bottoojiA 44 
and e e ; this wiil be ^^d with aij: 9.ut of thoM 9^r^ 

^^er 
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«ubef Fi^. I between the two outmost tubes a a and b b^^ 

«3r Figi 2 contained in the tube a a under the bottom e e., 

Sy repealing the motion the water, will be raised up to 

^ii^ bbttom t Cf and the air be forced . out of the pipe 

^sa. Figs. 1 and 2, and at last the water will flow through: 

iche vske ^-the uppermost bottom, and out of the tubes 

-mi intd the reservdir k' k. The force necessary to 

move the piston upwards i» equal to the force required 

%6 Iift~a column of- water of 12 to 24 inches high, and of 

^b6.$ame diameter as the piston g gj and also the force 

Decessary to conquer the friction and to lift the piston, 

"which force to lift the piston however can have uo ac« 

tiou-; wheh two pumps* work together on one balance 

beana-A A; the forced td ai9v« the piston down the Talyett- 

io'tbe ufi^r bottom i(^ beifigshut, is equal to the force 

to- move 'a cylinder like the piston in the direction of it* 

axil, ^hicb is very little^ the pop and the bottom of the 

])«2(LoR tdlrminating in a globular form, and also the force 

to conquer the friction, the weight of the piston havinj» 

iA> action, as two ptamps beiug fixed at ecjiial distance 

«fc one balance bar. The water is' by. these meadd 

ymxh abdut one-tenth to one-fiftieth part of the force 

€yt weight lifted or raised as is necessdry to raise it 

in-'commoa' pumps, and by applying the same power on 

puiups of my invention, the same quantity of water ia 

i.11 the same time rabed ten to fifteen times as high as it 

oan be- done in the conmion pumps. A couple of 

^ese putnptt fixed to a balance beam are worked by the 

same quantity. of water which they will raise about thirty 

foot high, in letting this quantity of water fall from the 

^gbt of six to ten feet, in a contrivance which will be 

<^ribcd afterwards, and hence in this mafmer these 

T 2 pumps 
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pumps lift the water about 18 to 22 feet high, in* using 
no other force than letting it fall from the height of six 
to ten feet, and so the water is raised by the pumps of 
my invention of no other force than that produced by its 
fall from the height of 6 to 10 ieet^ mod hence can the 
water be lifted from 19 to 24 feet high, without any 
other expences than those arising from the nachineiy. 
The contrivance by which this pump can be worked 
consists in two such machines as now will foe described, 
one of which is fixed with the bar nnn, or the handle 
of its. piston //, on the balance bar A A, in a distance of 
about 6 to 8 times as lat^e from the supporting point as 
that of the piston handles of the pumps. This con* 
trivance consists in a pipe ss of about 6 to 12 feet ia 
length, and one to two feet in diameter, according to the 
diameter of the piston of the pumps. In this tube 
or pipe s «, moves a piston / /, with a valve m air tight, 
the handle of which is fixed on the balance beam in 
the above said distance from the- supporting point I. 
As soon as the water flows out of the pumps through 
iiy it is collected in the reservoir it k through which 
bottom are one or two holes with val vets j^^; between 
those two valvets ^^ is a hole n with a pipe nn on it, 
that the piston moves without any friction through the 
bottom of the reservoir k k. When the piston / / is 
in its highest situation Z Z, then the two valvets q q 
will be opened by the two bars p pj and when it is in 
its lowest situation, then its valve m b opened by the 
bar fixed at the bottom of the pipe ss. When two 
of these contrivances contained in the tube ss are 
fixed at or on a balance beam, one of them at each end 
in the said distance from the siupporting pointy^ then 

wUl 
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ym'ill one piston be in its lowest ntuation,' whilst the otkor 

im in its highest situation, as the pointed line Z Z shews^ 

ajnd then v^ill this tube be filled with water through the 

-valvets qfj and at the very same time will the other 

tube whose piston is sunk down to its bottom be evacn*^ 

mted by lifting its Talve in by the bar o, then will the 

piston in the empty tube rise, and the one in the filled 

^ube sink ; and so this motion will reciprocally be re< 

peated by the gravitation of that quantity of water lifted 

1>y the pumpsi and the balance beam will thns be 

moved, which again will put ihe pistons gg of the tw» 

pumps in motion ; and hence will the pumps be moved 

y^j the very same quantity of water which tfiqr lift ia 

letting it fall from th^ height of eight to twdve feet. 

In witness whereof, &c« 
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Spteificaiion of the Patent granted to John Gregory, if 
Islington^ in the County of Middlesex^ Builder ; fir m 
Method of tunning and cleansing Ales and Beers into 
Casks. Dated March 22, 181Q. 

With an Engraving. 

X O all to whom these presents shall come, &c. 
Kow KNOW YB, that in compliance with the said proviso, 
I the said Joht^/!^regory do hereby declare that the na- 
tnrr ^ oiy said invention, and the manner in which the 
same is to be performed, are particularly described and 
ascertained as follows ; that is to say : 

In the drawings. Figs. 3 and 4, (Plate IX.) hereunto 

.annexed, the letters ABCD denote the square, or 

round; or cleansing back, or other vessel in which beer, 

al^ 
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ale, or iM>il8ii0iSHpposad' to be inrneadiness for tmroi ugj M 
mfkecba^iig ptfssj^d through the fnt stages of its fcr— 
flamtation« £ E i» a; pipe through' which the fennentei^^ 
Iiq)tor is oonveyed by a- main pipe FF and branchetf GG— ^ 
into any- ntunber of buts^ barrels^ or other vessels PQ;'Bz= 
(yiiiich aG4.of drawitig.off or ooaveying.is called tutidio|^ 
or^deansing). S>Srista» vessel into wfaiph part of the fyf — ^ 
mentin^ Uquor^fhrni tb&before<>desoribed Tessel- ABGO^^ 
i^94ttiittedv through 'Lyiand serves to support d float BH^ 
wbiok risesrandfaUs with the liquor^ and^»bjL mesM ef' 
ihetarfDyibranchy or- beam MMM^ which' is propeirljT^ 
gUpperted^cnrises aod lowers a slbke-or sliding pieceNy 
W the efiect,. that' when' tW float i^K is: considerlibl]^ 
raised^ tbe-sliding^p'tece N shall shut off^tbc^ etoBitDiiiiica^ 
tion through E, and contrary wise when the float iC JC is 
suflered to subside, the sliding piece N shall afford less 
ob5tnicti6u;*6Tl€ave life passage thrdugH" E quite open. 
* Audl.do farther declare, that the s^tad passage \h irou|^ 
S mny be opened, shut^ or obstructed, « by^ the -aetiiW of 
%^4pail A€k\ S.iS operating ufion' a cockiiMhe nianMer" of 
what is called the bulUcock; and thlt a lite effect 'niay 
be produced by various other weiUknown contrivances. 
The buts, barrels, or vessels P Q R aforesaid, are so 
I^aced, that the- respective bungi-holes H Hfl shalMie in 
the, same level or horizontal plane, or nearly so^ aa th^ 
surface TT, at which the liquor in the .vessel SS wilk 
s}9iid immediately pfevious to, or at the time when the* 
Qoat K K shall by its ascent completely shut the open- 
ing through E ; and the object or conseqence of such 
disposition or placing is, that the liquor from the before- 
described vessel A B C D will flow tlirough the pipes EF- 
iuto the buts, barrels, pr other vessels PQR, so as com- 

m 
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to fill tbem, ,an4 no more, and ^H prevent aujr 
>iii lodging in th^ npper part of tbe md butt, 

and other vessels. 

[ do farther declare, that my said invention or 
produces the advantage of a very poosidecable 
>f labour in tunniug or cleansing ales or beers as 
d, aiad is calculated to pvoducei amudi cleaner, 
ad in other respects more valuable article, be- 
1$ liqaor is ii)tri>d}iced without tfattf Biisehievous 
of agitation which takes place when tbe same it 
\n at die bung-hole by the common method^ and 
t.thp yeast, not being suffered to remain stagnant 
le surface of the liquor in the cisk| b not liable 
ibsi^rb^d uppp any change of the atmosphere, 
s wpU known to produce injury, foulness^ and a 
K>uf, by exciting a second fermentation, and other 
ur pFooesseS'in-the same. T is a cock in the pipe 
r the purpose of shutting off the communication, 
pending the operation of tunning -whenever the 
lay be neces^ury or convenient, and more parti- 

she.o thfi tunning ia compleated ; and V is ano- 
ck for admitting tlie liquor into S S, to give effect 
loat ¥1 K, as before^ described. 

itnesa wliereoi^ &,c. 
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TSe Fifth Year's-AetmaH if the Product o/MUk and A 
fcr, He. from ii Cow, the Pr^perli/ of Mr. Witiii 
Crahp, of Lewes, in the Oran^ of Sussex, for tkut 
SeasoJtt emtmencmg April 3, 1 809, fthat being the'D 
shecelied,} up to May 8, 1810, a Space of ii Weela. 

fnga. the Communications to ibe Boakd of 

AORICULTURE. 
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MILK. 

.It" t . • . 

From the -fth June fo flie 3d July....24 672 ' 

rd tM i^Sta 8eptenib(»' ...'....i..22 1694 

Po the rtth' Novebfter ..:....: 18 1008 

ro' tbe l^5th December :..^..^ 14* 588 

Fd the idth Februaiy I8r0 ....12 TSeT 

Fo the 23d' April ..i ........;..: io 560 

ri>tue 30th ApAl ...:...;:........... ....L. 8 so 

To Ihi 7th Way ;.......'....; ...! 5 35' 

I . 5S6« 

2Ib9 milk .bei«g measure vrben mUked 
«.. it^m ^ CPW9. thm'^ -.iiimtt be deducted 
■>QHP'€un e a pi •— vo#t<t<.<».»M»tM«4" ••——•—*••••— — flv4 

4)75^^r4of skim-milk;^ at 14^ 17 11 

rrm iM 'Sd April to the 9th April ^. 1. i{. 

M qoartififr dfty, 7 0yia rt 8 at 5rf. 

|«f <]piart . J. ......; 17 6 

To the Md April 8 ditto 1 14 ditto.... 1 8 

Tb the 7th Mitj* 6 ditto 84 ditto.... 1 10 

7e the JMat May 4 ditto' 56 ditto.... O 14 

TTo the 4tb Jitee S ditto ' 4% ditto.... 10 8 4 11 

^ldii^Qfdtmgi|iadecthiai|eaioD»...,».« .w...-.^ 3 9^ 

«♦ u n 

bpento dieddcited, as ia my last yeai*s report 24 1 4 2 

Wl|lll«li> " 11 

Profit M ^^^.^..tt^ II 8 

Vou XDC. — Secokd SBRiBa. U The 



' ' The fnanagement of a 'large dairy (after the plan 
whicli I have Iai4 down) may b^ attended to in most of 
its ruleiT ;. Grains ft^m, to b? tbe gre^MtobtUdia.-.*! 
will sgppqse they are nof to be hsA, ffi, fll i sevM monthi 
in the yewp.jthey are not wantedn §l f^y^ry kui4 of arti* 
ficial food.can be i)ad in ]g[reat . plenty, givipg^ li^ie 
^weetlia3c.Qnce.a,day,. to keep.tjieiq in a regular atnie. 
In the. winter time there may be provided tiimipsi - cab* 
bages^ and potatoes; the two former will, no ways af- 
fect .the milk and butter, if giyeu modieflltely; twice « 
day: carefully avoiding giving. tbeyn rotten- and. wi- 
thered h^reM, and giving them plenty* of. sweet (green 
saved) hay, they, will (no doubt) 40 matb iMiiter ihsn 
ranging iJiroad in ^cold bnngry>6elds| labouring- and 
.fatiguing; themselves fbr-food, injuring -lbe-*httid^lmd 
^thereby 5>Gcasipning great lofs of manure. * Thir^ 
acres of land would, be sufl^cient to produce food enqi^ 
.fbr for;^ dairy cow|4 (if properly managed,) iocludiag 
Jot bay.j.whei3fcas^in the 'coninon modecif fie«dii||^4Wde 
that number of acres would rioi^.dkf^ and they would not 
jppduce ftbpve half ^the/ qaantfty of .milk ^nd l^atti^',\^I 
.Hhini; salting, hay, wheq^ mwte, i«ito .§ f epki ; ^. fSlikb 
.I^QWs,. w^ldws^cfr a good, purpose. , IC s^ tiwUi be 
.bad reascjnal^y, ^about 2Qll^ .to a. top of bay^ shabunffe- 
gularly oji^er^ every lajjp;. by ^e.^akoKfi of ^^^^^ 
,WQuld c^us^fhirsi^.^,|))er^by..^ T^ 

^quj^tijy jjf %9d.}nilcb ^cg^n, w^jl.epnsMie.iii Dpt f^^syvio 
ascertain $ -they should have sufficient, but not to com* 
^^iif waste-. Cattle should rfot be over fedj so at to be 
'"surfeited ; little at a time, and they will eat their food 
clean. I feed my cow six or seven tiqaes^ d^y.. . 

* Somethiog more or !«•: much depends upon the quality pf tlw 
- landf' and maaa^ement 
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Produce of 2f ilk and ^Bui^er Jh>m a Cow. 147 

In ttiy statement this season, I have given na account 
ef ^iita\tettae» A^ti\ipU}t!be''li^TIIif;ia^httg^^^ 
tntf mUked-ap to fU' 4ay^ before sBeedTeii y^Jke windd 
noi go dry J; bat the mitb bdnj^brtifltiU^,-^ wa^isV idt no 
vse but the hocps.' '^ I do aot perceir^ the Jeast injuiy she 
had- saitained ^y it ; -her milk ' came- w)lb the dalves,^ ud 
a» i0fm4ndas% plentiful an if sb« hadhbeM'^ fi^^tlo 
mofktha, and her calves in ' ffhd 'Md- Ittsi^ ^dondiliiii^ 
£he laiuqiw snai ^reat perfectioti fot the dait^ at ill toy 
fornicr aoakcm;' It will be observed, tfiy coW produced 
a gmtenqiiantity of mUk tblt seasoii^'tiuEn tmy former 
OM^ tMt4iot a greater qmiility of biUlcei':^ that I caxitfda 
•ocottntfer:- it fliay bli^ -the- having twins: batareor^ 
dared it so^ thai they might^b6 siiflBciendy supplied. 'It 
^11 he' ahwi observed, she prodoced a gnat qoantit^^ 
ilMihy -1>esidea what the calves sitcleed; and why ndt 
jaake ' butter -?^' The trial was iuade, bot in vain; tfie 
■cfciai^pfediiced was small in quantity, and poor; attd 
vfmrj trial ibttde to make it into better, for many houft^ 
wa*'to*#o purposci This strange circomitanee I ain 
^ule %t a loss -to account for, as I always milked htfr 
^iqflel^^ sMietiHies before the calves, and at other timet 
ifter^^ blit the- aoilk -I got produced no cream sufficient 
bl|Qill«jf to BMbe butter.— Query, could the cow^ have 
*pow»r«tf wMlhoiding the cream part of her milk ftr>in 
tat ^ior.coukt Aeeatvos have an art of sucking it 
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R btfept j neMiODM ptoodt k to he feUowd^la 
th^jittfa ifti lA^Pfctllt i^knelMi»«i:of d^ Itaat i«ll|}| 
iwtof ky and-vibfera otlienriafriDieki^e cailDi«tiMi 
lMp.lBij b€ used IttirMMii ihit'OiinnQrdMMrcliir.^ 
fwwteal «t Lrith^'teiwftar to be dettiled,f9nBiin 
•nd aU theeofli ihiMkiim nedMi thw^votamUmimwdwiM 
oW'Imndred il^^ (Wt iolo.tbe aanmr pvt ^f^ 
bcna ftfti tu Older to taine s^ «mii»od potter ceik|*]itan 
•lieipe :it io e 'fficmvenita t height Tlie fncpantioD i(f i 
iKnrk)>UedIefr;in ibU.jCMe «riU differ tomewlntrin ih 
ib^e fiomi those io the fimnor pleo ; but es the'^y 
ipeiecoC tbetii k the «Miey. neneijr, to fill up the mm 
jpiMK -belirixt the cask tod. the boot^ e peiticaltf M 
Mvi{ftioii.ofthett.aeeiiis quite uniieeenMy; *o«ly^il ■ 
hpfoihfimrttd^ that lft.the diaoMaten of thecaskioMi 
amtoatidenibly Jess, thao thafe ia the fimoer pho, sow 
oflhi.cork oiighft toibe placed underaeatk at umjmn 
to caise the apper side^ of the cask aboal famt^im^ 
aboM libe guniaalefli it^. being erideBt that the iagi 
Aey can he im^vwitb aaffioient sacaritjr, thermon- 
fectually aU possibility of overturning will be prevenl 
TheiaiBe quantity of ballast is to be. used in i 
ease as.iu the fonuer, and is to be applied in the sa 
nanner 

. ■ With reipeci boats of soiall yessek, m single e 
Ibrwanl and another afi^ . withput any code, wiU.hs s 
ficimc 



On converting « SRfj^r- boat into' a Life-Boat. 1 49 

Each c«sk to'be about the size oFa hogshead, wni ta 
^Kton Met, oir leaning obliquely bnrafcls'iftenngs-iA 
tfJB nem*-tai ■tert!,"H>which' they iW-to h6 aecvreS, and 
M Ae ssme erme to two other rkigi ^[sced-fn'tfieleftl, 
proper for that purpose : theae casls, from their pou<- 
tioH and ptmer, wobIJ etfcctaftlly prevent sifilcin^ or.up- 
setUi^i ud''u the ctrws of luuh vewcls Are~7em.in 
■Uflriwr, tb«ir bsati night support thorn uMy thnMi|;Ii 
M5 bMMh nto «hc(kFW water. 

- 7btf>laregQins plant arc fimnded upon an'qitestioMAiIfe 
i^KciphM, Md constructed according to a rdgaW' Mti- 
tbodi -They keep in vietr the difficuldei to be Miconv 
tefed^mnd provide againu them hy making afew iteccs- 
ttiy flt«pMMioiitin due time. 

Were lliia attended to, all the conAiuon and ettitkr- 
iMAiem «4rich ariaei tVum ludden alann, and the tlis- 
tKaathat niMt attend a total want of Editable Oean^ 
in»M"b* prctreilted, and an eticounging prOSpfect'of 
MfetjF heMoat eten in the mom periloni tituadona. ' 
' The want of tamely forecast, and the neglect t)F itieans 
tkM were in our power, never fail lo ocamiDii the ifit- 
Ureat celftrepnmeh, and the most pailiAil vdxation, 
wb««fcr we are oveRuken by misfimoncs, ivhidt a Hule 
pMdme* MHgfat have pmcmed. 

HaTing, however, but too much rcMon ta apprehend 
Au aach 'pmdentfki provrsiuna as have been itated will 
Mm:b»«e^eeeed, in spite of e\-eTy auggcstion and' con- 
lideMtieK that e«n be nrged, I aball now prc^nse ai'third 
^, wbich, though itiferbr to die fomter, alt- 1 «hjp 
nth jury maata, torn aaHs, and a temporary mdder,'irtd 

- aeM ^mfoct good condition V y^, cotisidering tflkt this 
ufatiw plan, like ti<eilUtlbh!i>'ili)p^''ttia^ga)n iallat*ini« 

dcapai^eJ 
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* ■ ■ ' 

' ' ' ■ ■ 

despaired of^ aq^ 9am wh^t wi^ givm^p. forlo^ % pro* 
ceed to state it ': . ... - • * -mj 

This plan will consist in the application of f^asks.o^ljs. 
These^ if stowed clp^ly»anfi.soutQ 611 up af.w^ U 
possible qpj^tbird part of. jibe boat fopmurd and pn^tb^cj 
afk, would effectually prevent the boat frcfm. sioHingifU 
oyenetting.. .... . , ., > j: 

Upon this plan, in order the better. to secure and gooh 
bine the cask, the end of a.. sail should l^e, i|i the fiiM 
place thrown into the botLom of the; ^oa^ and (hti^oasl 
being stowed upon it, tb§ other :end of Ithe sail.ahQwM 
then be doublefl oyer all : tbp sfs^i9gs..are ttiien |i^hg 
made through holes . struck any where through ;tbe twt; 
torn and sides, wherever the ^pass^ug of^ a. ^rppe .fpay i^ 
found necessary, or of any iise for confining the cask* 

-. TJ?,?. ^^^^^'^V^lF.f 8^n<5!?l iflea, iji^t the utility of ^eij 
boat depends upon the tightnesfi ,of Ji^r bqupm, , fnnfd il9j 
completely ri^i^tin^ tbe.f^misf {(^n of. w^^r oppqfioi^^ 
self stron|;ty^ and almost irre^ti)})y; tq the direetljf. qp- 
poslte idea, that water freely admitted xould dp. %st?iB' 
J?/y>5 vPfV* % ^^^n« >>be receiy^.qpinipR,. thajrit «pa] 
^€>^«W. 4i*L<?Hlf ,to pepu^ ^^ip^.^tftat Ifurge. apeninff 
in the bottom would prove a real advantage ; it jsaihcw 
eyer^ undQuhtedly trqe, th«irt,in tbe.j)ri^senit P^lhi 
would ireally be, the cas^.. .: . 

. y\}b^^^y^f9fh >W.?*?.*i«riai t^ observe^ |bat Midit 
the riiimber nor the ^ze of the holes struck tbiyHigh mi 
^l^^^r ?2??Sa???i^fr^ to Uip.water in.the.bjoati wih 
contrary,' tiie^' .wpuld^ b^ S9 ffur from being detrimentnj 
that to A- certain ^i^tent they would b^ of advantagi?^ a 
t^ey^wpiild s^m ifi proportion to the birny 

MOj^^j&tttaiEufed, whatever top->water ipight be within 

side 
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Aide, above the lerel without, and which the boat wonld 
otherwise retatQ as a load and dead freight,- if she were 
evef}' where perfectly tight : whereas, in proportion as 

■ 

the 'booyaitc power operated in raising her, thie top* 
water wbnld iiiMantly subside thraugh the holes in the 
bottom, and thereby render her more lively, and to svrim 
higher out of the water. 

From not aittenditig sufficiently to the fact now statied, 
it has probably happened^ that the plan we are at' pre- 
kent describing has never been attempted ; but whoever 
will take the trouble to consider the matter for a little 
{My eodif be convinced that they may, iQiihmU scruple er 
kemtktmi^j make ws- fnany holes, and offvhaievisr size^ as 
they may judge necessary for passing ropes, wherever 
they vte serte lor effectually securing the casks in their 
piacea.' 

. The only point chiefly to be attended td^ is never to 
attaeh-iopes to any tender part of ch^ boat, such as the 
gwnwsAei or tfiwarts, but to such parts as possess the 
fWitest 'Strength, and in which entire confidence may 
be placed. 

• ' Aa die fargest boats have strong timbers, diis'plaa 
iilight=pfollabiy succeed best if applied to'taiincbes and, 
Jonjg4ieai8. ^ 

BmM «afiehoirB that liave iron stocks, aiid which could 
'be laid in the bottom of the boat, Wotld serve" for' bal- 
t; Aoogh ptfobably ballast in large bioats would hot be 



'•'The boles' to be struck through may be pierced wi^ a 
aaarliog-spike and - mallet betwixt the timbers. 

Thit power and eflect of empty caslcs is wellt^hc^'. 
tile appUcatkm of them being a co'miiibn eanedieii^ uied 



almost 



•loost Gmrjijday for tlye purpose pf Sfi^^g strMd^d or 
bulged TesseUtof great burtben. . . , . . 

How jQAsy tben .it mii»t be^ by.th« swij^ neftni^ to 
lei^der «. boat buoyant to any degree that eowld'be wiib* 
ed, 4Day be abundantly evident tQ ^eiy p^non not ob* 
^jttoate^^bUnd to uudooiaUe ^U . 

The thing is so self-evident s^i| tQ req«ii^ no .pnaoft 
tbat if boUi ends of. the boat be ipl^r^ibtj^ filled witJb 
f^ospty cask% she will not oi^y thereby be sepiuned. againti 
upsetting or sinking, but will be rendered exiremely 
bvoys^M^ provided the caska be- efijectvally aocurediii 
ibetr places ; and in full proof of this jbcty the ezptfi- 
;IBe,Dt hereafter to be narrated, was made Alinort cnlM^ 
•with ^mpty casks. 
. .,Ti)f: inventpr haying little hope that the far beftfcevaml 

more eligible plan by timely preparation will be.tdopt- 
.ady is the mor^ solici^Ds to gain attention tb thia^ third 
mode,, by meana of ^asks only, becaiviejneceasitgr,.jwhifit] 

jyi often the jnqtber of persuasiw 03 weU .as ^ uMTention. 
may compel the upfortumtejnuirini^r.to hAve necowmi 

to it. . '/ i «t. 

, Seaoten being above all othera. 'expert in^eiueo 
^jpppesi and expeditious iq makiog secure aetaingp^iribM 

is the great and only thing wanted, the inveoler beg 
^Jeave confidently to affirm, that whenever it . ab^U b* 
. tified it will be. found perfectly safe and successful. 
Let, therefore, no scruple or besitafcioii be made i 

striking holes through tlie boat any where, and of -an; 

■Qiifnber or aize that may be found necessary for paisio 

ropes for theeSectual confinement of the casks. 1^ 
^filan wiU apply tuitieone boat only^ iut to every boai in tl 
ip% provided there be a sufficiency of casks on board. 
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' If then' Ibe two great points upon wbich TtM obt^ 
Battdy, tbe powerful buoyancy of cask, and the pecuHtv 
expertnesa of siDasien in every operation where ro^ea 
aie to be iwed, be dniy considered, they will sufficiiffitly. 
yindicake and Terify all that I have stated ; and onlest 
tbe one or the other, or both, (that is, the power of caak, 
and expertness of seanaen) caii be shewn to be false as' 
sQlnptioos, the conclusions which I have drawn, can 
neitber be denied nor resisted. 

Mservatiofu and Remarks relative to the foregoing Plam. 

1. — From the detail in the description it may 6e'al- 
ledged, that the situation would not admit of so much 
dme as tbe preparation would require. 

It is granted, that in some cases this might be tnid^ 
if nothing had been done before hand ; hot surely such 
neglect ought by no means to be imputed as any defebt 
ill tbe plan, but ought to be ascribed to itd true cause, 
the remissness of those who would give themselves no 
trouble to avail themselves of it. 

Slings fitted to tbe cask, two additional ring-bolt?, two 
augur borers, and the requisite quantity of cork, are all 
things so trivial and so easy to be providied, that to be 
without them must appear an unpardonable neglect, and 
if these were in readiness, the short space of ten minute! 
would be quite sufficient for laying them in their places, 
and aecoring them. 

It is evident to demonstration, or it might be easily 
proved by experiment, that with respect to tbe two first 
methods stated, and where the necessary provisions bad 
been made, that the whole could be executed in ten 
fliinutes, and therefore any objection in point of titAe 
VfUk baw no place. 

Vol. XIX.— Second Seejm. X 2.— When 
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. a.^'When there is a prospect of the «bip holdirtg! to* 
geiher for soBie time the boat may be kept in nfAipitM 
«iid in reserrei or may be served on shore by a itqpC^, 
and hauled off again, as often as occasion may recjoife ; 
and if to be hauled off, it nright be a necessary precau* 
tioii tq pass a rope round her lengthways to assist the 
ring-bok in the bow, and in ei'ery case the attachment 
and connection of the boat with the vessel ought to b^ 
well secured till the moment she is to be cast off for the 
shore. 

- 3. — It is of uo consequence in what manner this bott 
is to be got into the water^ whetlier after-end or side, by 
' means of handspikes or otherwise, as no water can hiirt 
her, though it might be more desirable if it could be 
done without filling her in midships, as in that case she 
might be conducted through very heavy seas without 
filling at all, or receiving more ^-ater than might be ea* 
' sily baled out 

4.— ^It is material to remark, as it may not generally 
be attended to, that the plan always supposes the mid« 
ships to be fuU of water ; but that the requisite buoyancy 
of the boat is not injured by that circumstance^ nor will 
the addition of people, in so &r as they are kamened 
in the water, prove any additional burthen ; this will be 
perfectly clear to all who understand this part of the 
subject, however improbable it nay appear to others^ 
and the remark serves to shew that it would be a good 
rule, in ^uch circumstances^ for the men to keep them* 
selves inunersed in the water in midships as far as pba^ 
sible. 
' The idea of placing men in tlie midships of the boat 
whilst at the same time it was full of water, Would proba* 
bly startle a landiman not a little ; such, therefore^ nfay 

be 



lie toldt thi^t every life-boat is supposed fall of water, 
and that tp imagine there could be any luao in one'with 
a diy thread about him would argue a total ignorahoe of 
the matter. 

5. — It 18 to be kept in mind that the danger is alwafys 
wpposed to be extreme, and that the present plan af- 
Ibrda* the only possible -chance of saving life ; ^hereforcf, 
i^atever hardship or difficulty there may be in putting 
it ip execution is entirely out of the question ; any 
other view of the subject is altogether foreign to the 
purpoee* 

\ 6w^-If any are of opinion that cork ought -alone to be 
wed for buoyancy, there can be*no doubt of its answer* 
ing the purpose perfectly ; at the same time tbe author 
it of opinion J that a combination of cork and cas)c would 
be found more couvenienty and in some respects pre«- 
^erabie. 

•Water-casks would always be at hand, and to«aTe.the 
expense of cork might on that account be preferred by 
some i but, independent of this consideration, casks aie 
.by more than one-half lighter than their bulk of cork, 
and thereby more than a double ad^^antage in favour of 
buoyancy is gained by using them. 

There is but one objection to the use of ca^iks,' and 
that is, that they may be stpve in ; but if the great 
«trenjgtli which they possess from their construction be 
considered, and at the same time that tliey are strongly 
defiended by the bo^, this objection must app^r of no 
jnpment at all. 

.7.— -Every boat prepared as has been stated is fit to 
carry men equal in weight to something more than one- 
^rd of the boaOs whole burthen* and one of eighteen 
ieet in length can carry from fourteen to sixteen people, 

X2 and 
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aod have sufficient room for workip^g.i^ p^ir <tfi0ai%: 
whicb ought by all meaus to be abort on^iL. .] - ^ . . 

The disadvantage of working long oa^ ujiOB • Ipir 
gunwale, and in a high running sea, is too.^ibfElow^ t# . - 
need any thing more than to be just joneotioned* - 

8. — As all depends upon the points of fixtuicit loo 
much attention cannot be paid to their sufficieMyy and > 
though those stated in the plaii are judged to bo par* 
fectly adequate to the purpose, yet any peofon withing 
for more, may ad(( i/iem at pltasure^ by rings of lope in 
the stem and stern-posts, as in the Greenland bo9M|. hf ~~ 
more rings in the keel, or, in addition to thio soiting* 
ropes^ a netting of somlU rope may. be made to. cover the 
whole forw^d^ and another such may be applied in -the 
tame Qiapner aft, and by these means every, poaaible 
security that can be desired may be obtained. 

9.— It is material to observe, that no depeodenee 
ought to be placed on seizings connected with the 
(hwarta or grunwales, unless it were only as aids to the — 
poiu^ of main dependence. 

The gun-walesj more than any other part of the boat, 
are liable to damage, aq^d may very possibly be injiued 
in hoisting out, or before getting iclear of the veaieL . 
. The'two augur borers in the keel are infallible holds ; 
easy access may be had to them while the boat-iaoe 
df ck, and a rope may be passed through them in a me* - * 
inent 

This seizing, besides the security it affords for efMi*i 
fining the buoyancy, adds considerably to the streogth. 
of the boat, and therefore ought to be preferred \o aey 
other mode of fixture. »: "'•1 

10. — No rule can beiud down that will fit. all ho el fi o-? ? 
as to the precise qnaotity of cork, or size of c<#»ut^iM| rh" 
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•hape^di) dyafeMMmbeiiig so various; but from the 
g^lKieral rule that has been stated, and the purpose to be 
Uxwi, '^%iry nun may easily adjust his apparatus to 
bk boaft^ fir wdk^ such U^tle alterations on the boat as 
my be found tonvenient or necessary. 

U>r-^o Mi can hurt this boat, as it is supposed abe 
IiaS'Oaly to go right before the wind, and therefore a 
siil inay bo used with very, great advantage. Ttiis would 
x^d^.oevs, Unnecessary, and would be infinitely pre- 
ierable> It is almost needless to add, that the boat could 
l>e siaered ift midships. 

12^'^TLhe gneat benefit derived from the common life* 
1)oats «is well known, and universally acknowledged; 
lot tbcy are very far from being adequate to the cala« 
loity ihef «re intended to remedy. 

Their number comparatively is very few, and the 
qphefe oi their operatbhs extremely limited. 

In darkness by night, and in thick snow by day, when 
diebr jud ia most wanted, they are of uu avail. 
. Stoma may blow, and sometimes have blown so hard 
ai to dofeat their utmost exertions, and even in the most 
imuiaUe cases, xeqaire a considerable time before they 
cia reaob the wreck*; in the mean time the vessel may 
it dashed to pieces, and all hands lost 

The very pre^^eminent advantage of the ship*boat ia 
tbesemid aeveral other respects is very conspicuous. '* 

This boat is wherever the ship is, and recourse may 

inmfdiatffly be had to her ; is of equal utility by nigiifc 

as by.d«y, And in the thickest as well as in the clearest 

weather^ <and whilst tbe lifiesboat, witb extreme slow 

progress, must be impelled against wind and sea by a 

force MMrior to both, the sbip-boat has only to drift 

with OiM-before ttieatoniL 

.^^ 13.— As 
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13.— -As it may serve to gain confidence with tbose 
who are not othermse qualified to judge of the plaa^ 
it may be obsen'ed, that the ship-boat is preptured 
upon the very same principles as the life-boat, and that 
' these principles are applied to greater advantage in the 
' former than in the huter. The quantity of buoyancy in 
the ship-boaty being considerably more in proportion to 
her size, and being carried to a greater height, gives 
more security against oversetting ; and if to these ad*- 
vantdges there be added the far greater one, of having 
only to drift before wind and sea, no shadow of doubt 
reonains of the success of the ship-boat ov^ that of the 
other. 

Lasdy.— This plan carries with it the very strong recom* 
mendation of private interest as well as of public utility. 

Suppose « ship to be riding in an open bay or road- 
stead, « storm comes on, and if in winter, a feng dark 
night is soon to fbllow. 

In this situation the marines being extremely doubt- 
ful whether the vessel could hold it out over the ni^t, 
and terrified at the awful prospect of being thrown^ as 
k arere, blindfold into the most perilous of all situationi^ 
the determination would most undoubtedly l^e to cut and 
let the ship on shore while there was light, as giving the 
only chance for saving life. 

■ 

The same determination may be taken in hopes ii 
escaping by favour of a falling tide, and in both cases' 

• 

lives, ship and cargo may be all lost, as has certaioi^ 
very frequently happened^ ■ * 

Whereas could safety be ultimately relied upon from 
the boat, the ship would be allowed to ride so long, as 
anchors and cables could hold her, and in the m^a 
4mic the storm might abate, the wind might shift, or han 

tackling 
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tackliDg might prove sufficient to outride the ttorm, aod 
thus lives, shi^ and cargo would all be safe. 

In every lituatun the prospect ef safety by means of 
tbaboat, would preixnt every precipitate meaaare, and 
encourage men to make those exertions for saving Aip 
and cargo, which are Dot to be expected fFoni mea 
despairing of life. 

In die foregoing plans there is nothing that can be 
reckoned complex,- nothing that requires nice adjust- 
Identt jor of doubtful and precarious elfect. 

Tt)0y are unquestionable in principle, simple and 
t»xy to execution, and absolute in security ; and if the 
necessary previous preparation, which is very Uttl^ ba» 
been made, they will be found as e.>cpeditious as any 
eme^ency can require. 

Tliey have been proved by experiment as fur as cir- 
cumstances would permit, and have received tliu un- 
qualified approbation of naval men of the greatest ex- 
perience, and of tbe first respectability. 

Tliese are the solid grounds upon which they are 
oBered to the public in general, and most earnestly 
pressed upon the attention uf seamen in particnlar, -. 

^I^ plan having been communicated to hundreds of 
lea&ring men, they have ahva.ys given it their ready 
•nd entire appr^dtatioo ; hence it is iioped, that every 
Nunan from bis own knowledge and experience, with- 
eu~^ any doubt whatever, will, upon considering the 
siibject, be fully convinceil in his own mind that the. 
Mbeme is perfectly practicuhle, and if adopted, would 
he attended with the happiest etfecL 

De^ly impre^ed as 1 am with the importance of the 
fl^ecl^ 1 shall be forgiven if I again repeat it^ that 
ypwreck presents to our view distress heightened by 

every 
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^very circumstance that can awaken sensibili^^ or ex^ 
cite commiseration. 

Tor be exposed to the shock of oTcnriielmingfwaviesy 
^HtQ contend long in one continued itniggle for h^^ 
ta be bereft of every hope>-^aud given up to despair j 
coiV9titute the deepest affliction in body arid mind-^faii 
human nature can undergo. 

In this situation oft does the sufferer wish (which atai€ 
who have narrowly escaped declare) to give op the 
ful contest ; but nature refuses to resign, and keeps 
hold so fsst, that sometimes death itself has not bee 
able to disengage it, for friends after death 'have 
fouii4 fast locked together in each other's arms. 

If this subject be considered in a political view, j 
must strike every mind, that the preserration of ^Ss 
lives of our seamen is united with that of our indep^o* 
deuce and very existence as a free nation. 

Our seamen are the bulwark and palladium of oor 
lives and liberties, and upop them alone, under God^ 
depend all our greatness as a msuritime power, and all 
Qur prosperity as a commercial people. I 

The ocean is their element, and every region froA 
the vertical sun to the frozen pule is alike the scene of 
theic diversified labours and manifold dangers; 

Those necessaries, conveniences aiid comforts of life 
which nature has scattered widely throughout the terra^ 
queous globe, tbey collect, transport and exchaiigei to 
the great benefit and general advantage of the hnmai^ 
race. 

It is to them that Britain stands indebted for tb^ 
traffic of all nations, the wealth of both Indies, and th^ 
empire of the ocean. 
The glorious victories they have lately achie?td» m^ 
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by which they have annihilated the navies of Et^^e-— 
,th^ir skill — their courage — their fidelity, have justly 
^ Qierited all the applause, gratitude and reivards, that 
their country can bestow. Would it not then be culpa- 
ble — would it not be criminal, to leave unatteoipted any 
means that have even the smallest probability of being 
- useful in preserving the lives of so valuable and impor<» 
.lent a part of the community > 

The regular plan which has been stated (to say the 
least of it) holds forth a very probable means of saving,* 
annually, several hundreds of able and experienced 
seamen, and consequently would, in a very few years^ 
furnish a reinforcement of thousands to our naval strength^ 
and that too from a resource altogether new and un* 
looked*for, and at the same time without any trouble or 
expense. 

Substitutes and Expedients which may he found tu^fif/. 

1. — If so much cork was made up in canvass as would 
serve to go quite round the boat withoutside, and reach 
from the top of the gun«wales to about fifteeninchet 
downwards, and of one foot in thickness; the same 
might be attached to the boat, and woul^ render her 
extremely buoyant. This, together with ballast, and a 
imalfquantity of cork withinside, would render a per- 
Isct life- boat, upon almost the very sam^ plan as the 
present life-boats. 

The cork might, be made up in so many separate par« 

eels, (netted in small rope,) as was found convenient to 

' be attached to a strong rope going round the gi^-wale^ 

,: aad to another such which ought exactly to fit the girth 

ef the boat where the cork reached ta below. 
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As the cork would only press upvrards, and always 
AgaiD^t the bottocti and sides of the boat, it is evident 
that if the lower rope fitted tightly, the cork would keep 
its place ; and in order to secure that point a few turns 
of rope passing from the lower edge on the one side 
over the keel to the lower edge on the other side would 
fix it completely. A very few seizings attached to the 
gtln-wale rope passing from the one side to the other 
vrtiuld be quite sufficient. 

The separate parcels must be furnished with loops or 
fends for attaching them to the main ropes, and to one 
another. 

- i2. — Several ring-bolts might be put into the keel 
jrithinside, and ropes, single, double or treble, might 
bepa,ssed through these rings before laying in the buoy- 
ant materials, and then these ropes might be brought 
round the whole contents and made fast. 

3. — It frequently happens that seamen, after they 
baV^ 'gained the shore, find they have only escaped one 
(death to perish by another still more miserable. 
:' Drenched in water, chilled to the heart with coldt 
vom but with fatigue, and exposed to all the severity 
flf inclement weather, without shelter or succour, it is 
impossible but that the remains of life must soon be ex- 
tinguished. 

In this situation, and it is far from being uncommon, 
dry clothing would be as precious as life itself, and if, 
might be by the following expedient : — 
'-' Let a. leathern bag be made for <^ontaining some shirts, 
a waistcoat or two, and two pair of drawers, all of 
.flanneL 

'^ Let tbil& bag be made of a length and size convenient 
for the purpose, and for tying round under the arm-pits. 

This 
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This would senre the purpose oTa cork-jacket in the* 
water, and prove a second time as life from the dead, 
bj affording dry and warm clothing npon gaining the* 
shore. 

By this expedient every man may be made a swim* 
mer, and sometimes one man by swimming has been the* 
means of saving the whole ship^s company. 

It may be proper to observe, that the larger' part of 
the bag should be placed high upon the breast, and tKc 
other or back part no higher than the arrA-pits, as in the 
£ict of swimming, the back part of the shoulders is liUle* 
3nore than just covered with the water. • 

The bag must be perfectly water-tight, and only mo-* 
cierately filled ; both ends of it may be left open to brf 
losed with a tight seizing of small line. 
The expense of this preparation would hardly 'cist' 

shillings. 

4. — If it were intended only for swimming,' a neat 
SKnd commodious preparation might be made with cOrk 
crovered with thin leather, to be applied in the mannef 
'^pvhich has just been described. 

It might be fitted on with clothes or without in haff a 

niinute, and made fast by a knot or clasp on the breast^ 

^ree pounds of good cork would be sufficient to sup*' 

port any man, and the expense no more than in the 

former case. 

5. — Another expedient bids fair for obtaining a speedy 
communication betwixt the ship and the shore, by means^ 
of a kite. 

It is the property of this machine, to ascend in pro- 
portion as the cord is spared off. 

To manage this, and to bring the line within reach on 
shore, let a piece of light wood, about the size of a 

X2 small 
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small handspike, be attached to the line, at;tout iwelre 
fathoms from the Itite ; the line to be fixed to the foni:^ 
part of the stick, and so as to pull only there^ and tbe^i 
being slackly laid along the stick, made fast to the 
other end : by this means the kite would be prevented 
from rising higher, and would at the same time bMng 
the line to the shore from the ship, and by this smaU 
line a rope might be hauled from the ship by any spec- 
tator on the shore. , 

^ silk handkerchief, and a piece of wooden boop^ 
might soon furnish a kite. . ^ , 

6. — Sometimes people are seen to perish, whi^rf 
those on shore, and those jon the wreck, are almpst 
within grasp of each other. 

In this case, if there happened to be a mast standing, 
a common ensign made fast to a stick, just strong 
enough to keep it spread, and quickly spared offLfrom 
the mast-head, would probably reach tlie shore without 
touching the water, or at least drift on shore with « 
small line attached to it 

No experiments having been made upon these 8u)^> 
stittttes and expedients, they are barely mentioned^ a^ 
things that might possibly succeed, and are thrown oo^ 
as bints for others to improve upon, after much con- 
fliideration on my part 
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On ffaif^fnaking m general^ and parthtikrljf in tVct TVefl* . 
the'r. By Mr. James Mh-nkr, of Svorfan, near Cif- 
tcruk^ in Yorkshire, 

Froqx th^ Commumcatioxs to the Board of \ 

Aguiculture, 

Jl HE various treatises that are extant on this sflbjed 
seem to be written by gentlemen- farmers, who have not 
Had sufficient maiuial practice in the art, or by pracdcal . 
farmerSy who are in general deficient in writing in a clear^ 
^iid scientific manner on the subject, though very con-\ 
'versant and knowing in practice. 

As I have had very cxtensiv'e practice for near ftftjr 
years in the art of hay-making, and have paid great at- . 
tentian to the various methods made use of in all the 
TK>rthem counties, in some of the midland ones, and 
also those near the metropolis, I may lay a claim at least 
to experience, resulting from a variety of observations, 
trials, and comparisons. 

I shall now proceed to give an account of hay -making 
as it is practiced in Wensley Dale, a valley situated'about 
fffteeu miles south-west of Richmond, Yorkshire, nearly 
twenty miles in length, and five or six on an average in 
breadth, where the soil for pasture and meadows is ex- 
tremely rich; land there fifty years since let at two 
pounds a statute acre, tliouij!i far from any good market 
town. 

Respecting the cutting of grass, the nietliod is nearly 
the same throughout Great Brit;;in ; bm good ))ractical 
farmers pi^efer cutting it very low ratljcr than iiighish, 
because they say it vegetaios much sootier, and grows 
much quicker, after low-cut grass tlian hiivli-cut ; the 
crops therefore of boil* ilie liay and after-grass will be 

greater. 
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grea^r. The day after it is cut in Wensley Dale it is 
iitrewed with the hands in such a regular and even man- 
ner that no sops or lumps of grass appear on the surface. 
Neither forks nor rakes are used in this part of the work, 
except where the grass is very light indeed. Thid me* 
ihod requires industry and care, but when it is well ex- 
ecuted the hay is half won. The next process, the day 
after, if the weather be iine, is to turn it with the rake- 
head, in a very neat and regular order. The day after^ 
if the weather be fine, they put it into hand, or lap*-, 
cocks. One raker, man or woman, for both are expert 
at the business, goes befpre a cocker; each cocker takes 
op about ten or twelve pounds weight of hay, shakes it 
up very lightly, then puts one hand a little under it, and 
the, other on the side of it, takes it up and sets it down 
s^jain gently where it is clean-raked, in a neat regular 
To^j, leaving an aperture or hole about the middle in the 
side of die cock, so as to admit air in case of wet wea- 
ther; always making them even and smooth ai the top. 
Cocj^ jnade well in this manner, will, on account of their 
lightness and smoothness, certainly repel the rain, and. 
tbrow^ it off better than any large cocks, heaped up care4 
lessly and hastily, as they generally are, with the rake 
or the fork ; besides, in wet weather they dry consider- 
ably sooner, on account of their lightness and good 
shape, and will stand better than larger made cocks, 
even in windy weather. This seems rather paradoxical, 
but it is a certain fact : for when the wind takes bold of 
a larger badly made cock it will sometimes hurl it intoi 
the air, and perhaps carry it into another person's pre-: 
mises, whereas the small well-made lap, or hand-cock, 
remains in security, receiving very little damage, though 
it has stood the blasu of several tempests. This part of 

- hay- 
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hay-making, I am fully persuaded, from long experi- 
ence, and a variety of observations in different counties^ 
is preferable to any I have ever yet seen. 

The feurmers consider the hay in this state, i. e. 4a 
good lap-cocks, as nearly won, and will never ven^ 
ture to spread it about again, though it wants a little 
drying or hardening, till they see the greatest proba- 
bility of a fine day, when they again, if the prospect be 
favourable, about eleven o'clock, spread it out regularly 
with the hands in the same manner as strewing it ; it is 
then tedded, or put into rows, and carried in sledges to 
be stacked. Taking it off the ground in sledges is not 
perhaps so ready as sweeping, but the sweep injures the 
hay much more by the different lumps or rolls of haj 
that it has collected, which very frequently mould, and 
iojure several parts of the stack or rick. 

The Wensley Dale farmers likewise are superior in 
point of making their ricks, &c. They seldom make 
long ricks, as in tlie South, but round ones, nearly cy- 
lindrical, till they are about two-thirds of its height ; 
then ^ couical form takes place ; then the rick is carried 
up to such a regular point, and roped so closely and 
nicely, that neither wind nor water can penetrate : ia 
short, the ricks are less injured by time or tempest, thaa 
those that are covered with straw, which is the commoa 
practice in most counties. The reason is evident, bcr 
cause the stacks that are covered witli straw are seldom 
carried regularly to a top ; they are generally tob broad 
there^ and the straw is then laid on very injudiciously, and 
without method : the rick^ consequently, in time takev 
water, and a considerable part of it becomes putrefied 
litter. By the carelessness of servants, and the want of 
ft judicious and philosophical knowledge in most farmers 

respecting 
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fipRcerf are y> ce»eL'zv::J throogb>ut aJ 
eDomief for haiT-icakibg r V^'e&sier I>i^ is perkftps, 
one of die woru sitaatioDs in Eo^Uni for wwaiap hsj 
flOOD, being tocailj suirounded vhii high hiiSs; tkt qb 
the South is the noteJ Pennv Hill : aod there is aaoiker 
caUed Wlierring-side, at aboot one mite distance fr om 
it, thirteen feet bigfaer, tboa^b seUom l a cat i o Bcd m 
hHtonr* These bills powerfally aod fireQoeiithr attmct 
the clouds, which cause considerablT more ram to &11 
there than io a level champaign country. These dind* 
vantagesy added to a great de^re of wiDoing their hay 
crops well, as they have very little com, loi^ since in- 
cited the farmers to pursue various methods^ and to 
make comparative trials, till at last they decbively and 
justly concluded the present method eligible and prefer- 
able ; and by the invariable practice of which they ac- 
quired their acknowledged and merited celebrity in hay- 
making. It will be liardly credited, perhaps, when I 
say, that fifty years back the men received there for 
their daily labour two shillings and sixpence, the women 
one shilling and sixpence, and the boys and girls, from 
ten to fourteen years cJd, one shilling each, including 
their victuals, which in the hay-harvest were always 
good, and in great plenty ; for they eat no less than 
five or six times a day ; this fully sllews their peculiar 
attention both to their labourers afid hay^harvest, and 

also 
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1^ thoir with Co fexoet in t^ art. Their wor1iin<;^ honn 

ia Wensley Dak «ile ceriwaiVf k>pger than in most otkor 

phcet; but whcD people cwi and, ave wUiiiKg to woik 

kuig kqufv, ^ they undoubtedly- merit extra wage% aod 

both the. master and hi& l^bourera are akiinately and 

mutu^yUy benefitted : for it sq a general abd juslt ohservAf 

iiGUV tlM if hay be neglected^ and not won in proper 

time, a conaiderable part of its. nourishing qualities 

will he greatly injured^ and consciquently incalculahle 

loisea sufltained. In dry . weather^ where the grass waa 

Fery faeavy) I -have often seen hay, .by stowing and 

cocking it in the above ouuiner, won two days sopncr 

than Qfther farmers have won theirs, who were carelea^ 

and: foUowed no regular plan in these two principal 

points^ stowing and cqcUng ; and 1 have moreover seen, 

paftioularly in long wet weather, hay made in this i^e* 

gulsMT and, as it were, philosophical manner, won 

sooner by ttiree or four days than by any other process 

whatever.. 



On Wheel Carriages. 
J^yATr. Booth, ofAllertarif near LiocrpooL 

From the Communications to the Board of 

Agriculture. 

a HAVE read two Reports of the Honourable Com- 
•oJUee of the House of Commons, dated tlit* second and 
^'iirtieth of May last, on the use of broad wheels, and 
•*' the preservation of the turnpike roads and highways 
^f tike kingdom, and it appears to ine that they have 
wot gone to the root of the evil ; nothing short of the 
absolute prohibition of narrow wheels, escept for gen- 
VoL. XIX. — Second Series. Z tlemen's 
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tlenien*0 carriages (respecting which I shall offer an bb** 
aervation or two below) can eflectnally obtain the otject 
•in Tiew, good roads^ at a moderate expense. The total 
•exclusion of. narrow vdieels is the sine qua ntm in this 
business ; and, by adopting this principle, I shall idieir 
that good roads may be produced^ and kept s6, at a 
moderate expense, not only to. the infinite benefit of the 
.public, but to the real advantage of the pr(q>rieiors 
themselves 'of carriages of all descriptions, notwitti- 
standing their restriction to the use of broad wheels sole- 
ly, and that weighing machines will be totally unneces- 
saiy. The use of any wheels less than five inches in 
-breadth ought to be strictly prohibited, as it may be 
clearly proved that it will be the real interest of proprie* 
tors of waggons and of carts of all descriptions, that no 
wheel in either ought to be of less breadth than five 
inches. I'o demonstrate the truth of this position^ let 
us suppose the wheel of a one horse cart to be four feet 
-and a half high, three inches broad, and the tire five« 
eigbths of an inch thick ; the weight of this tire will be 
-eighty-nine pounds and a half, and the tire of both 
wheels double, or 179lbs. Let us now suppose a wheel 
of the same height, but five inches broad. It is self- 
evident that the tire of the three-inch wheel will be Nre- 
dueed in thickness much faster by wear than the tire of 
the five-inch wheel, at least in the proportion of five to 
three, therefore we may consider the thickness of the 
tire of the five-inch wheel as only two-thirds of that of 
the three-inch wheel, and consequently both the tires of ^ 
the five-inch wheels will weigh 199lbs. being only twenty ^ 
•pounds heavier than the tires of the three-inch wheels... 
Now suppose this cart with the five-inch wheels and its^ 
load to weigh^together two tons, the increased ivtight^^ 
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by having five-inch wheels instead of three^inch wbeelfy 
is only twenty ponnds/ as shewn above, or tIt part of 
the whole weight ; and if we admit that a horse irt draw* 
iug such a load on the roads in general, in their present 
Mate, acts against a resistance equal on an average to 
eighty pounds, the additional draft to the horse, oecf* 
sionedby having tbe wheels five inches broad instead of 
three inches, will only be six ounces; and if two horaea 
be used, the additional draft to each horse will be oidy 
three ounces. No one can be so ignorant as to contend 
that the difference in the draught in moving the load 
above mentioned on the roads in their present state, and 
on hard good roads^ which must necessarily result from 
a strict adoption of the principle here reconmiended, 
wiU not exceed six ounces ; and if it be added, that a 
greater load will be allowed with five-inch wheels than 
with' three-inch, nothing certainly can exceed the im- 
pdicy of continuing the use of narrow wheels. It may 
he said that the felloes of the five-inch will be some- 
thing heavier than those of the three-inch wheel, and 
that this difference is not taken into the above estimate^ 
This difference, if any, is quite insignificant ; for wheel* 
Wrights well know, that a five-inch felloe may be made 
nearly as light, if not altogether so, as a three-inch fel- 
loe ; however, if ten pounds be allowed for this differ- 
ence, it will only cause an increase of draught of three 
ounces, when only one horse is used, and but one ounce 
and a half to each horse, when two are used. It is al- 
most superfluous to add,' that the foregoing reasoning is 
strictly applicable to the wheels of waggons, excepting^ 
that when only two horses are used the increased draught 
to each horse will be five ounces, but when four horses 
are used it will only be two ounces and a half to eachf 

Z2 the 
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the vreigbt of (he load beb^ Ae same, wl tmo tooi^ 
and taking tbe Jieigfat of the hind wheel at five feet; and 
that of the fore at three feet If the thicko^at of the 
6reof the fiTe-incti wheel be eveb taken at tfaree-foaitha 
of that of the three-inch, the iifcrease of dnmgbt to 
each horse occasioned thereby will be extremely inc^en'* 
aiderable, only two ounces when two h(Mrses are used in 
a cart, reckoning the - weight of the felloes equal. It 
liiay not be improper to remaik, that the actual wear of 
iron on the five-inch wheel will be rather len thao 
on the three-inch wheel, which obTiates any ohjectkm 
on the score of expense. As long as narrow wheels, 
which are the bane and destruction of tbe roads, are 
tolerated, the roads can never be kept even in « mid* 
dling state of repair without an immense expense ; hxL% 
if they be totally prohibiied, as herein proposed, th# 
roads (after they had got into a good state, and wkidi 
improvement will be facilitated by the sole use of broai 
wbeels) they will be kept in good order at a vastly less ex* 
pense than what is incurrcrd at present to maintaiti theit 
even in very indifierent repair ; the immense importance 
therefore of adopting the principle recommended above 
is self-evident ; and it has been demonstrated, that it 
will be for the real advantage of tbe proprietors of wag* 
gons and carts universally; and this will be the case 
even with the owner of an one-ass cartj as it may be 
proved, in like manner, that it will be hb interest to use 
a five-inch wheel instead of one of one inch or one inch 
and a half thick : and, let it %e observed, that a stout 
ass will draw half a ton, which with the narrow wheel 
will do more injury to the roads than a waggon with 
six-inch wheels, and four tons weight. That all the 
foregoing observations respecting the breadth of tbe 

wbeels 
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whlM^ cf WBggons and carts are strictly applicable to 
•cage^ooacbes ttnd hired post^haise^ gigs, &c, is self- 
evident; it will therefore be sufficient just to say. on this 
heady that the increase of draught that would be occa*^ 
sioned by broad wheels to each horse in a stage-coach^ 
behig so very insignificant, it will be the interest of the 
proprietors of these latter to use them instead of narrow 
wheels. 

Since the forgoing observations were made, I have 
seen some extracts in a magazine *, firom the other Re« 
ports, which have relieved me from a little difficulty I 
fek on one part of the subject, viz. gentlemen^s car* 
liages ; for I find the Committee recommend that the 
wheels of these should be from three td four inches 
broad. The utmost J durst have ventured to propose ' 
wcNfld iMiv^ been, that the fore wheels should be five 
inobes bfoad, and the hind wheels three inches and it 
bal£ Whatever breadth may be fixed upon for the hind 
wbeel, the fere wheel ought to be considerably broader, 
on -acoount of its being of so much less diameter. Now 
if it be considered how perfectly insignificant the dif- 
ference of the draught is between wheels recommended 
by the Committee in this case and those I might have 
presumed to propose, and that an approximation to the 
breadths of the latter must evidently be for the benefit 
of the proprietors of these carriages, as well as of the 
public at large, gentlemen, perhaps, will not think that 
they are purchasing this advantage at too high a rate, 
by diminishing in some measure the elegance (if so it 
be) of the rims of their carriage wheels. 

Permit me to make an observation or two on the most 
economical method of using the powers of the draught 

* See former Numbers of this Work. 

horse. 
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borse. Where a person has constant employ for tw» 
^borsesy I am of opiniiM) it is most advantageous to yoke 
ibeni boti) in one cart» for general purposes, not enly 
in level countries^ but even in hilly districts, far^ie 
following reasons : ■ ^'* 

I. A single cart may be made onie ninth at least lighier 
tl)an two smaller carts, to carry an equal weig^ to vbsft 
they both carry ; for the bottom, sides, and ends of ^ihe 
smaller cart ought to be nearly as thick as those of^die 
larger cart, consequently the weight of these parts wiU 
be nearly as their areas ; but these in the large cart will 
not be double to tho«e of the smaller, nor will the shafts 
of the former be double the weight of those of' the lat* 
ten The wheels of the one and the otheri it is selfr* 
evident, ought not to be of equal height, but the. w heel 
of the large cart may be made considerably less than 
double .the weight of that of the smaller, yet caihry doa- 
ble the load with equal security ; and the same maj^i be 
said with respect t6 the axletree. For all these reasons 
the difference in the weight between the large and the 
two small carts will be equal at least to one^ninth of the 
two latter, as mentioned above. 

II. The fn^t cose of the larger cart will be less Ihaim 
that of the two smaller ones, and the wear and tear wiLH 
also be rather less. The harness also of the horses 
the larger cart will cost less than that of those in th. 
two small carts. 

III. In this neighbourhood a carter has 1 ^s, per wee 
which makes this sum per week difference for 
and if a man drives his own cart hi^ time is certainly 
valuable as a common carter's. It should be considerercJi 
that a carter has more to do than drive; he has to lo»>ci| 
unload, kc* 
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•- IV. 1 apprehend two horses, whether yoked double 
•f foltowing-eiich other in one cart, will draw with equals 
if not more ease to themselves, the same weight, as if 
^fHutA in aingle-hprse carts. ' Does not experience con*» 
finn this opinion ? for is it not found, that the horse ia 
the single*horse cart is at least as much fatigued or dis* 
■tB the' shaft-horse in the two- horse cart, and 
flo than the leading horse in the latter ? The rea- 
■on of this is evident : the exertions of the single horse 
%sminc€ssarU^ without the least intermission, for he b 
cofistantlj upon the pull ; whereas with two horses they 
dternately relieve each other, by sometimes the one 
and aometimes the other drawing considerably more 
thnn one half of the whole. This relief of each other, 
though attended with an alternate increase of draughty 
does, ndt exhaust the animal quite so much as an inces- 
sant' and unvarying degree of exertion. Suppose a man, 
for instance, to carry on bis back a sack of corn of his 
own weight, say twelve stone, on a level door, and walk 
verj slowly for two minutes ; and another man, of an 
equal weight, to stand the same time on one leg ; the 
latter will be more distressed than the former, though 
his leg has only borne the same weight as each leg of the 
other has on au average borne during the same time, and 
though each leg of the latter has borne alternately twice 
the weight. 

V. The chain horse greatly assists and supports the 
shaft-horse when he slips or stumbles in frost or slippery 
roads, and frequently on such occasions prei^ents his 
falling, and enables him to recover with more ease from 
a slip or false step, which is a considerable advantage to 
the shaft horse. 

M. 



176 On mi£€t Carriages. 

VL lo like maaaer both horses yoked a-hraut in 
billy districts assist each other alternately wbeo ohq «iC 
them slips or stumbles; aqd for this reason it wiQwl^ 
even in hilly countries, be more advantageoua lo ynhp 
two horses double in this manner tha^ each m a. aqpur 
rate cart. 

VII. I apprehend that a cart, of auflicient stfeAgth 49 
carry, as great a load as a strong horse can draw, villi 
iron arms to the axle, and the wheels five feet tbret 
inches. high, (and they ought to be that height at Icaflt 
in the present state of the roads in geperai,) will weigh 
iOcwt. and of course two such carts a ton; and ^V9n\ 
posing the weight of the large cart and its load to be 
the same as both the small carts and their loads, but tiw. , 
hrgc cart itself one-ninth less in weight than botb» III 
stated above, the difference of the w^eight of the goodl 
carried will be 24d lbs. Now suppose these three c^iM 
employed as common carriers, the large cart with tw<^ 
horses will carry 240lbs. of goods more than the two 
small carts, which ac one farthing per lb. for a day^s caN 
riage is 5^. or 30^. per week, which, added to the wage* 
of one driver, makes 485. per week in favour of two 
horses yoked in one cart, instead of being id siqgle? 
horse carts. 
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Tfreparing Ox- Gall in a concentrated Stale /or 
•5^ and for other Uses. By Mr. RichArd Ca- 
of Mead^S'Tow, Westminster-road^ near the 
ly LamSeth. 

Transactions of the Society for the Encou- 

(Qtof Arts^ Manufactures, and Commerce. 

■ * .•* • . 

eas were voted to Mr. CATHEKY/or his Discooery 

of this Preparation. 

been long a desideratum to find out a method 
Ing ox-gail for the use of painters, so as to 
disagreeable smell which it contracts by keep- 
iquid state, and at the same time to preserve its 
)f)erties. I have invented a method of doing it 
r little expense, which will be tcf those who^ 
. great saving, as it will prevent it from potri* 
breeding maggots. «> • ' . 

Jl prepared in my method will serve an arUst a 
', as it will keep a great number of years. It 
convenient article for use, as a small cup of it 
laced in the same box which contains other co- 
ere it will be always ready. The qualities of 
rell known to artists in water-colours, particu- 
:hose who colour prints, as many colours will 
ut gall work free on such paper, 6n account of 
It is used in the printing-ink. 
Lists who make drawings in water-colours also 
n the water which they mix their colour witbj 
"s away tliat greasiness which arises from moist 
3n paper, and makes the colour to work clear 
LIX. — Second Serie;?. A a and 
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- I ■ * . - ■ — ' 

and bright My preparation is ready for use in a. few 
^sninutes ; all that is necessary being to dissolve iMof the 
size 6f a pea of it in a table-spoonful of water. 

It is also of great use to housekeepers, flUIaii| iod 
others, to clean woollen cloths from grease, tar, ftcand 
will be found advantageous for many' other purposes. 



Process for preparing Ox- Gall in a conctntr^ied Skfi^ 

by Mr. Cathery. 

Take a gall firesb from the ox, and put it in a basin^ 
1^ it stand all night to settle, then poor it oflP Aooi ihe 
^diment into a clean earthen mug, and set it in » sauce* 
paA of boiling water over the fire, taking camthAtooiM 
g{ the water gets into the mug. Let it boil till it ia 
quite thick,, then take it out and spread it on a platei or 
^iibi, aD4 set it before the fire to evaporate ; and when 
aS;<fa3( iM JQU can get it, put it into small pot% mmI ftie 
. papers over their tops to keep the dust from i^ ipul4fr 
.. will b^ good for yejgrs. „ 



•i 



Certificates were received from Mr. Gabriel Bajrimdt 
No. 9, Park-place, Walworth; aiul Mr. William "ES- 
wards, No. 9, Poplar-row; both botanical £o!biJrdrsi 
stating, that they have used the ox-gall prepared li][ 
Mr. Cathery, and find it to answer better thiih gall in a 
licj^uid state ; that this preparation is free from diM|pree- 
able smell, and is much cheaper, as ope oz'-gall thina 
prepared will last one person for two years, and h^M 
iteah as if just taken froAi the ox* 3^r 
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On Hie Cmposilion of Wtitmg tnhj Kc. ^ 1 19 

* . 

« . Jt'C^rtiflctte was received from Mr. James Stewart. 

No. 26, St. Martinis-Street, Leicester-square, stating^ 
^tmt he lately belonged to His Majesty's ship the Vestal 
Jfin^gate^ and that he took out with him, in a voyage to 

Newfoundfamd, a large pot of the prepared ox-gall, for 

the purpose of washing his greasy clothes for two years ; 

Aat be'found it very serviceable, and to keep its virtue 

Kli, vi«ll u Uie, first day. 
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: Ayvrl imA i0 theSrench Institute on M. Takry's Memoir 

•^■^^. , , im the Composition of Writing Inks^ He. 

''^ Bjf UJL Berthollet, Vauquelin, and Deyeon. 
From the Annales de Chimie. 

tf ■ 

'I'flE etid proposed by the author of this memoir is : 

'Ttiri^ to make known the methods employed for causing 

#ri6ng to disappear from paper. Secondly, those which 

miy be used for reviving writings apparently destroyed. 

Thirdly, the me&ns of improving the common inks ; and 

Jlfily, his discovery of an ink that resists all chemical 

.IgtQls : an abridged account of these four articles wUl 

^tuBsofiicient to give an idea of his work. 

jj On the Methods of making Writings to disappear. 

'^' The art of causing writing to disappear is very ancient 

'Mttd veiy easily performed ; and indeed, it is well known^ 

2'that on wetting a written paper with any acid wbatev^rj 

tiie writing immediately becomes fainter, an^i by-^degn^ 

' jit^Otirely disappears ; but all acids cannot be used with 

A a 2 equal 



}S0 ' .On the OmpasUion of Writvpg Inkff JXc. 

• equal success, for some will leave a soil, upm tl^p#per 
'that it is difficult to remove, and others corrode it iq-m 
to reuder it completely useless. These inconvf niencieB 
may be avoided by the choice of an acid that wiU only 
affect the writing without damaging or giving any btenif 
ish to the paper. 

' Iti order to discover the best acids for this p.^irpose, 
M. Tarry determined to submit some common ink tq the 

action of different acids, and to observe carefully the 

.-■•"•■ 

' effects they occasioned when mixed wich it. AccQr4ios 
f. • ■ 

t6 him, the sulphuric acid easily effaces the writiug, -^ut 

at th^ same time gives to the paper .an oily stmin. *: « . ' 

The oxalate acid of potash produces more speedy and 

certain effects. The oxygenated muriatic, ncid, pro- 

vided it be newly made, appears preferable to the two 

former, because it bleaches the paper without injuring 

its^ quality, at the same time that it effaces tne writing. 
-** ^ - ■ • " ' 
This IS hot the case with the. nitric acid, whicbj altfuiqgB 

*' it'eftaces the ink, penetrates into the paper, and fpips 

*^ '^eliQw waved' lines upon It; these effects however may 

* be weakened by diluting the acid with a sufficient quan- 

' my of water, or by washing the paper as soon as i(be 
•■•1.1' "^ 

" wntihg has disappeared. A mixture of nitric and mu- 
riatic acid has but a slight effect on writing, it bleacl^ey 
' the paper and does not oppose its drying, which is the 
case when the nitric acid is employed alone. lo gepe* 
' . ral, whatever acid is employed, it is best alw^y^^ when 
" the operation is completed, to immerse the paper in 
j' water, in order to dissolve the new combinations which 
' the acids'form with the parts of the ink they effaced At 
tTC conclusion of this article, M. Tarry obser\*es, that the 
' Tfidia^mk is' not aflfected by acids like the common ixikS^ 

. ... . . - 

as 



Okihe'^Ompesitian of WfiHfi^ ^Ints, 'tc. 

it»!eoBipo8ition is entirely difFerent. The acids^'are 
fi^: -from attacking it, that they rather ' ixiake it of a 
^de^per blacky and can only be eiiiBu:ed by scraping, 

Oiifhe Methods of discovering Writings substituted for 
those that have been effaced^ and of reviving such as have 

• been rendered invisible. 
■ • • 

• 'Air the methods that hare been given^ for causing 
Wrhing to disappear, consist, as we have said abovd; ia 
•decomposing the ink ftnd forcing its constituent parts to 
form other combinations, and these Combinations by 
being . decomposed in their turn, will acquire a tint 
jriiich .although not the colour of ink, may be niad# 
strong enough to jshew the letters and words that have 
been traced on the paper before it was touched by the 
acid. >. The gallic acid and liquid prussiate of lime are 
tolerably: successful for tbid purpose, and efien some 
l^dfp^nated alkaline sulphurets. But thesewrer^uc^ 
ceed when the acid has been left for a long tiiric^-iil 
contact with the writing, and especially when the papef 
has been subsequently washed with water.' Indeed it 
may be easily imagined that in this case, the constitu« 
ent parts of the ink that have combined with the acid, 
and have formed compositions with it that are soluble in 
water,' and which this fluid has taken away, cannot hava 
left any traces of their existence, and consequently it is 

' impossible that any chemical agents can restore them* 
It is also owing to this cause that gallic acid, liquid 
prussiate of lime, alkaline bydrogenated sulphurets, and 
10 many other boasted re-agents, canaot be considered 

' as infallible for restoring writings. 

The 
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The third article on iinproring the comoMm bitep 
increly describes iIm different sbru that are 'iited;'!!!)^ 
server that their difference proceeds from the naXuM: of 
the substances employed in making them, and mentfona 
Mr. Lewises * ink as the best ; but as this ink as weM as 
all others may be dissolved by acids, the author thought 
it necessary to endeavour to discover ah ink that should 
not be subject to this inconvenience, and announces the 
success of his. researches, of which he speaks in the i3« 
lowing terms: '^The ink that I have composed ia 
Ibunded on principles different from these of the coall^ 

jnon inks. It contains neither g^U-nuts, BraziUwoo^ 

' . .' • ■ 

jpampechy gum, nor any preparation of iron ; it la. 
fiarely vegetable ; it resists the most powerful acida wm^ 
indeed any solvent whatever.'* The Reporters atate thjst 
^y.bave tried this ink, and have found it to be exactly 
ivjiat M, Tarr>' describes^ but as he does not think pro* 
p^ to m4>iisb ^le receipt for it, they do not reiite 4m 
pvperimpots aada with the intention of discovering tt)ji, 
pifhataiicea of which it is oomposed. -. 
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4^ the Means rf retaining the Muriatic Acid di^eru 
': 8^8^ during the Decomposition of Sea-salt by Salphurit., 
■^' jlcH in the laige JVay^ and a Description of an Appa^' 
5, ralMAfor this Purpose. By M, Pellatan, Jan. ' 

From the Annales de Chimie. 

WithaPUte. 

'Jl HE chemists to whom we owe the processes noir 
fnctiscd, for obtaining by the decomposition 'of siea- 
■tt^ a sodm similar to that of Spain, have not coiUiJered 
Ae mischief of dispersing in the air a large quantity of 
■ttriatie acid ; indeed the small scale on which ' thejc 
icied, and the sndden interruption of their labours oc-r 
ciskmed by the events of the revolutiuni prevented 
f&ieoi from percei\'ing the dangerous cousequent^j^ at* 
iiading this circumstance. 

^ce a new impulse has been given to this ysefut and 
■ i|iU I U hit brahch of industry, we' have seen establinh.-^ 
nents fonned in which the enormous mass of salt daily 
lacomposed diffuses in the atmosphere this acid va- 
fwr, which being heavier than the air, falls on the sur« 
fceeof the soil and destroys to a great distance all vege« 
ttblea of any delicacy. Such of these estiiblisbments as 
vilt at first erected in the neighbourhood of huusesi 
bare been obliged to be removed to greater distances, 
lad even this precaution has soon been found insuiii* 
lisat When in concert with M. Holkere, junior, I 
VIS dbout establishing a manufactory of soda at Rouen, 
ba place surroanded by houses and gardens, I was sen- 
Ata fcom. the beginning that we tould not suTTer to 

escape 
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6Kape with impunity 2400lb. of muriatic wcidf wbic]^ 
wovld be produced from tbe decomposition of- 60001^ 
of sea-salt daily, in order to manufacture 10,000ib.of 
•odftf for which we bad a regular sale. ./ ^ 

I contrived various apparatus^ for condensing the imi* . 
jriatic acid gas, and it was not until afbor a great number oC^ 
trials and a deliberate examination of the circumstancea . 
of the operation, that I discovered the method which ia 
the subject of this essay. The general and natural s^p^w 
titnent among those who are occupied in the chQiiuc|li 
arii iS| to preserve for themselves the advantages .tb«j^ 
any essential improvement in their processes may. givet 
them over their competitors ; but in the present Uiic 
stance tbe general interest becomes the interest of eacbib 
Indeed such great inconveniencies have resulted frgna. 
the existence of soda manufactories in the neighbour*; 
hood of inhabited places, that tlic legislature has fouoA 
it necessary to order their removal to tbe uncultiyaM|^ 
lands. 

The first idea that occurs to those who wish to retm 
the muriatic acid, in a decomposition in the large wafr». 
is to employ water, for which the great affinity, of tb|% 
^ is well known, and under this impression I made.ai 
variety of experiments from which I was at length forpedl- 

to conclude ; thai water is not the ineans of retan^fng . 

J** 

c§'mpletely tke muriatic acid disengaged by the dccompom 
4itim of salt in stoves in the large rtay. 

To saturate the muriatic acid with a body, to tbft 
^contact of which it should be exposed in its passage 
from tbe muriate of soda, was the next method that oc^ ' 
curred to me, and carbonate of lime being the.moit^ 
€ooiDMNi subsunce capable of answering this purpos^^. I ^ 

maide 
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feudte choice tif it fbr my experiment, and it ajBTorded . 
ifae.feUowing advaintages. 

Ist It does not let any part of the muriatic a^i^ » 
aKSpCi Sdly. The muriate of lime that is tbrmecl is 
greedy of water, exhausts the'Tapour^ and prevenu that 
Wiatmbkh it always so inconvenient even when it is not . 
afiMJ^". and which forms the vapour when it quits ihe 
chiimiey. Sdly. It saves the labour that is requi|qed to 
min the water for the condensation of this acid, and- 
aflbwa of the eiecdon of manufactories in situations that 
aiie deprived of water. 4thly. Its action is certain, and .- 
caboot raffer from the negligence of workmen. 5thly.' 
The muriate of lime that is formed, affords a method of., 
cidlecting and preserving in a small compass all ^e mu*-- 

jriitic acid that has hitherto been lost to tlie manufaC" 

• . . . ■ ■ 

*toren of soda; and it is particularly in this state that,: 
tlfe muriate of lime b most useful in the arts and 4o 
.3(fciety» 

I believe a model is the surest way of. describing the 
sitthod of appljring this agent to apparatus that, are-; 
snade for decomposing muriate of soda in the large wajr,:-. 
^md I.ahall add a short description to it ,^. 

^ ^The whole apparatus may be divided into three p^rts : • 
*tfie stove, the pipe in which the carbonate of lime; is, j: 
^ipoaited, and the chimney. The floor of the ^tov^ i$;^y 
laid with bricks, and the top is arched lengthwise only { , 
at one of its extremities is the fire-place with a gra^ 
^uidaih-hole, which occupies the whole width, and iQ|iy-^. 
liave two doors. The fire-place is s^eparated from the t 

4oor by a wall eight inches in height and one foot-, in ;. 

'diickuess ; further on is a similar wall which diyid^:tbe.ii 

I a 

eioveiDto two unequal parts ; the first and smallest serves 
Vol. XIX.— Second Series. B b for 
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Akt tli« oakiiiwkioD^ Mud- bft» Hr» ^k>Mt ; tiim otter k^ftmc 
nished with a leaden vessel, in inMdi tlie ficn action dil 
tke acid oo the sail takes pkioe. v: 

The sides of the stove as ftoi at the fire^plaee^ mak 
that which serves for ibe eridkiatioo^ ar^ elosed iip*«M|; 
brioL walls; die part that contaiM the ki^leiL.fiitaa^cift 
not closed up on the sides* aa the vteirt itaell ia niiite 
to rise fur that purpose abd^^ the aireb. la one.-ofiitlie- 
sides an openiag. is made wUeh ia closed with oupnte 
that fits it, and by vi4iioh the salt ia nKkcodneeil ; aboMlK 
thoi^ in a samUeii hole through wbkdi the oil ia pfiirod^ 
and by which h is stirred^ On the opf^to asde.thaep 
ii bui on« soyiU opteneing, which is iot the < pinpoio saf 
atarringiu • i^v a9 

The whole, is boond tcrgethei: hj propee iton-icwolky 
irfitehaerves at tha same time to sastain sbe.lead^ Jto 
tfie extremity opposite to the fire-phee. diere.ia m do^ 
scending chimney which leads to a -double channel^ «ad 
is furnished- with east-iron dampers or doorsi: 
' The canal h divided by a partition wall andmiss tait gd 
by two lateralwcdlsy so as to leave, two spaoeSi oC thnae 
If^teach in depth and width, and 60. feefe uikigdi^ 

* and £veiy three feei alternately there ia a sasailwall 18 
inches high, and an arch that leaves beiow. It i^ 

* <he same herghth; the whole is covered by .a 
^ fovrof plarfks,^ that are coaled with lead oor thei-lotad 
' - aurfaee ; diese two passages terminate in the same ohiaK 

* aey by two openings furnished with groovea.Midi taap 
«' 'doors* .■ cv.- • 

The chimney, which is 30 feet fai^ is constmpleihitt 

an arch at tlie extremity of the double condait^ to serfo 

> ocoasionally to one and the other : in its interior jndrfaa 

low 



hmrm fMribh^ m-mnatlfiit-pkioe it made, tikMk fats «A 
j|fli«half^ doted by a 4oor wbiok it opened ^vrben aiei* 
wtmrj^ Sb elder to feed witb aiie 41 coal fire that it uied 
ia fmalsee s dhiiigfat»> 

' If die Jlete ia tirtlfe feet by im wide, and tlie4eade^ 

ilMteii^bt fitet by ar, it witL be capable e€ deoom- 

{MBg.et Qoe time 1 500 pounds of etdt 

ji.Ia Older tp s^tbit appanttift to work, ifaefire -of -llie 

%hiiifiiey% ligbted, tbe canal fiHed with Innipi-af eafboi> 

Meid'linii^of middriiig tizes. The planks are laidMit>ne 

4f 'ibtKiaiials and cohered orer with day, or ^n\f with a 

ted dearth, end kstly tbe valve, at each eMtreniifyof 

the caniltbat is to be used, is opened. This being ddiM^ 

^ iek intended for decomposition it liiroWB into tte 

IdidM-i^ettM by tbe karge ^eaing ; the fMCW ihiat 

dleatfar^l 49 'fixed on with -day, and the #cid it potfled ki 

¥f ibe-efltall-epening ^tbat ill above : it is stirred with eb 

tern^mdy Hiy^eetttrived at net to bruise the leaden vestely 

whieh-teostnetbe mere than « line and a quarter in thiek^ 

''^mmm>\ 1%e' -ftre -ikuiM: 'be- moderately kept ap, end dMs 

'-- llhilt 'Opeimlion it tenniniMd in M hourt at the OMitt. • 

, : The <^Meration may be said to be finished^ WheA.|^ 

^ ^ji tttktiw wig4h#4Pod rteeines to tmeke immediatdy^ and 

' kftthe minelr ooegeids quiekly in the air, then all th* 

-^-ihe^kttfdM >Hlttel JBetttscinifmufltb^let ont upon the earth 

* ^«lUitto»lliietberves9dl, by-epening the greet docv of the 

^fmj end it itneeesaary that the stove should be kef^ 

-^ vpes end'tiie fire discontinued for an faomr before thia Hi 

AMtoyas the matter is then less heated, congeals quicisei^ 

^"ind .gms^ets vepoitr. 

'". rPbenMlt^ thus hardened by cooling is calcined dnr- 
-^tog<tfae^oll#wiog opemlion in die first divbion of the 
' :< B b 2 ttovc ; 
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§Umm: jM it becooiei liquid again fotm, 

maddea effect of the fire^ it is proper eaeh di 

up die entrance of the calcaning stoie wBikborkB;?ii - 

most abo be often stirred, which is easily perfionaed hy 

ihe doofs chat are made in this part of the stoife. 

Hie aah-hole dooiscan be closed at will, orregidalad 
according to the wants of the fire ; but their openiaga 
should alwiya be very small, that it asay permit of the 
opewig of the other doors without losing the steam* 

Oaring this operation not any visible acid ^mpamt 
cipapci )>y the chimney, and the masses of crarbooate of 
liflMaie -britfcly att^^ked ;. and as the vapour occnpiea 
the^upper part of the canal which becomes open to ad«i 
as|t ity .from the immediate sinking of the stonep Jthat jfiU 
tl# co%ittit, it would- thus soon escape .and efifct th^ 
cqptKtrwbicb it is so important to be assured has tidmB 
.place. It was to avoid this inconvenience that I con^. 
atrpfxed the. small walls and arches alternately along the 
coodiii^ which, force the gas to foU down again towuda 
the bottpro, iind then to re«mount, after having paasaAi^ 
tbjs^High the mass of calcareous Btooesy which is neoeasis]^ 
.^V^i^t. the ciiea« . 

'j^V^ononly, oae.pf the. conduits is employed its trapef- 
fihAu\d be 9^1 open jo order to :admit the vapour, and ^ 
fbfi^ pf the otH^r. must be kept closed ; then that whiebi. 
41^. -unemployed must be uncovered, cleaned, and filled -' 
a^f^sb, against it 14 wanted. ^AU the bricks used in thia - 
.construction should be very bard baked, and made of- 
P99r s^dy clay. If it be desired to coUect the mmmte 
of lime that is formed, the bottom of the. two cbaniifl|^£ 
may be coated with clay, so disposed ^ to form af;utte;,i 
inclined a little toward^ a deeper qavity into wijich,^.- 

deliquiscent 



ddiqiiiicentnfeinaj be easily condocted, and iti tolntmi . 
hMipgraatlj concentrated allows of its being stored in 
oiiks fOr a ciatero. 

ilndependeotly of the certainty of retaining die whole 
<^ahe.munadoacid.and the advantage of preservitigiQ 
the- structure that I have described produces a grealt 
safing^ in performing with a single fire the two opera** 
tioQs of the firft decomposition of the salt, and the cal<» 
cination of the sulphate, which have always till now 
been done separately. On the other hand, the leaden 
Tdod. by being left uncovered, allows the degree of 
hest to be ascertained by which it may be preT<9nted 
from melting; an accident that often happens in the er- 
dinaiy stoves. Finally, this vessel is so disposed, that 
mss instant it can be withdrawn from the* store* and 
another substituted for it which is kept in readiness^ that 
there may be no interruption to the work. 

.The doors can be opened every moment, without lel^ 
tiig out any of the acid vapour which is so injurious to 
^workman, and so dangerous to the neighbourhood, - 

'.Ooeii{Hed entirely until now with my works as a ma« 
Dn&cturer, who was obliged to console himself for the 
ohimrity of his existence by the utility of his labours, I 
dilL have fulfilled my purpose if the class give a favour* 
lUe reception to this new method, and authorize its use 
b^lhe sanctioa of its approbation. 

Conclusion. 

Rethink that the younger M. Pellatan has rendered 

uhnportant service to the manufacturers of soda by the 

iijitirovement he has made in their stoves, by which they 

siiTrdfieved from the fear of damaging the surrounding 

vegetables 
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I to On ntBtniT^ tie murMc Acid, Ke. 

fregatobles and from the iDterforeDee of the police ; ai 
we tbccerpre- think that the clatt should grant its appn 
bation. We also think it would be usefiil if the Aotb 
#ei^ to iprint hit memoir, and make a drawing of ti 
iiio4al^ ui order that it ipay be known in all flio 
Jtbere mannfactoriei of ibda are esiaUidied* 



• .••• 



Explanation <of Plate X. 

« 

' ' tlg^t. Section and elevation of the stove at thelii 

K/rig.i. 

Fig. ^. Section and elevation at the Une M N. 

'fig. i. t:ievation at the line G H. 

Hg. 4. Section at the line A B, C*D, E F. 

Fig. 5. Ptan. 

1. The fire-piacc with the gratings and doors. 2. Tl 
dlirision of the 8to\\e, appropriated 'to calcination, sep 
rated from the fire-place and the other part of the sto 
by two walls. 3. TTie part of the stove that contains tl 
leaden vessel. 4. The descending chimiley which coc 
Dhmriicates at will With either of the two channels. ' 5. Tl 
t>pening of the communication, which is shut with i 
iMti trap'dioor. 6. llie calcareous stones that fill tl 
ehaotiel. ^. The opening of the communication wi 
the chimney having an iron door. 8. The small fir 
place to keep up the a^^pTralion. 9, The chimney : 
feet high. 
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(ContiQued from Page 128.) 

II Dqbsov^ of the town mmI ccwnly of NewdMtk* 
Tyn^y Upb^kterer; fof e«rum impfovetteali'te 
tt«f«cture €(f nidder-bands and botu fer shippklg'.* 
May 1, 1811. 

f MooBEy of Newingtoft C«us«way, in tbd county 

-ey> Lacr-M«*maiiirfactarer ; for a fliachinei of 

)• for tli# manufocUire of goMI and silvef tirbfl^ 

tton, or thread, twisted lace-net, similar to and 

■fg the Bvckinghamshire and NorthsNAptoKiihiff^ 

made by the hand with bebbiQg on piltowv;* 

naking iroDi brass> or copper wird-net. iJated 

81:1. 

liQLiy of Helhersetf , in the county cf Norfolk, 
; for an in^roved coekrng store. Dated May 

iGoAifVKELD, of Ihninster, in theconrity of 

for ao itfproyettieDi upon machines for spim^ 

airing of ceitas ^^^9 ^^> hettpi wt>oI^ and 

fjiting of thread. Da«ed May 7, 1811.* 

JON£6^ of Oxendon-street^ Piccadilly, inAe 

Ciddl^tex, Mathematical Instmment-malK^ri 

ftftrnment for dividing \\ne% and di^tancet^ 

be uaeful to teratbematicians, arcbftect», and 

Hated May 9, 1811. 

Iawkims, of Water- lane, Tower*strect, » 

iOndon, Ship and Insurance-broker ; for an 

culated for the better defence of ships and 

erent descriptions against being boarded or 

ion of by an enemy. Dated May ^^ 1811. 

WlLUAM 



IM UbttfPaiewlk. 

WiLUAM Gilpin, of Wedges Millg, near Litchfiddi 
to tbe county of Stafford, Augur-makef'; for an im* 
proved method of manu&cturing augurs. Dated May 
16, 1811. 

JoHH Street, of Hillfield-place, , Clifton, in; the 
OQjunty of Gloucester, Esquire ; for improvements in the 
node of making and working of bellows. Dated May 
21, 1811. 

• William J^nkiks, of Birmingham, in the county of 
Warwick, brass-founder; for an improvement in the 
method of manu&cturing flat backed, handles and rings 
of different shapes and forms, used with or affised to 
cabinet and other furniture and things, whereby much 
labour and expense in the manufacturing thereof are 
saved. Dated May 21, 1811. 

James Parsons, of Wellington, in the coun^ of So* 
merset, Builder; for improved hinges and pulleys for 
doors and windows^ Dated May 21, 1811. 

John Dickinson, of Ludgate-hill, in the city of Lon- 
don. Stationer ; for improvements in machinery for ma^ 
king, cutting, and placing paper. Dated May 21 , 131 k 
, David Brewster, of Edinburgh, North Britain, Dob* 
tor of Laws, and William Harris, of Holborn, in the 
counQr of Middlesex, Optician ; for their optical inatra- 
ments for measuring angles ; and also certain instnimflnla 
upon and additions to telescopes and other optical in- 
struments for the purpose of measuring angles and dis* 
tances with fincility, and for other purposes. JMited 
May 21, 1811. 
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Specification of the Patent granted to Peteh Durand, ^ 
fforton^iquare, in the County tf Middlesex^ Merchant; 
for a Method of preserving Animal Food^ Vegetable 
Foodf and other perishable Articles^ d long Time from 
perishing or becoming useless. Communicated to him by 
a Person residing abroad, 

D^ted August 25, ISIO. 

X O all to whom these presents shall comei && 
N'ow KNOW YE» that in compliance with the said proviso^ 
I the sifid Peter Daraod do hereby declare that the 
nature pf the said invention, and the manner in which 
tlifr' nine is to be performed, are particularly described 
: «nd 'ascertained as follows ; that is to say : First, I place 
. ind inclote the said food or articles in bottles, or odier 
msels of glass, pottery, tin, or other metab, or fit mate- 
rials. And I do close the aperture of such containing 
vessels ao as completely to cut off and exclude all com- 
munication with the external air ; and as to the method 
of closing, I do avail myself of the usual means of cork- 
ing, wiciDg^ cutting, or cementing : and in large ves- 
VoL. XIX. — Second Series. C c sfsls 
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• 

sels I make use of corks, formed of pieces.glued toge« 
ther in such a manner as thit tlie'potis.?af that sub^ 
stance shall be in a cross direction with regard to the 
aperture into which such corlki are to be driven. And I 
do alsj), iivfuch-ieiafl^ af i^iaj^ ^finft of or/wuupMhe 
fame, male use of stoppers, ^ nttecl or grouna with 
emery or screw caps, with or without a ring of leather, 
or other soft substance between the faces of closure, 
and also of cqa|^flr. br rr^s Ipliigsjj ;o}^<^yq^ of leather, 
cloth, parchment, bladder, and the like. 

^condly. Whep tbe vesi^^h$^%e. been thus cb^^ 
and well closed, I do place them in a boiler, each sepa- 
B^tely afiMQuaded' with strawr, or wrapped iii Mgne 
' clptfa^ w otberwiiA defejuled firoiA striking ^gaintt each 
^i!|i|ier,r Anci f <ilt the aaid boiler !»o as tx> OioMr ttie ¥es- 
f^lfl wkh ^oLd water, which I graduaUy keat io boilings 
tUd^MintiiMie the ebullition for a certain time) wbicb 
must depend upon the nature of the subistances included 
in the vessels, and the size of -the said vessels, and 
other obvious circumstances, which will be easily ^pre- 
tended b^ «li6 operator without fertber instructiolL 

VegetflMe vubstancea are to be flitt into the vessel in 
llie raw or crude staile, and aniMtfl dubstentes parliPf or 
half cooked, atdhough thesemal^aflso be put inraw. 

The food or o^er anicleB tii«it prepartsd may li# kept 
for a very long thne in a state dt for -osei caie belo^- 
lak^ that fihe vessel shall not be opened «quI theii: attid 
ceiitems cthaH: be wanted for ooBSttmptioB*; ^ 

And, lastly, I do declare, «hat altkongli ^ appUea- 
tion of the water-bath, as heretnbefave deaoritied, may 
be the most conunodious and ebnvenient, I do lik^wHe 
«vatl myself of the application of beat, by ^placing the 
Teasels in an o?en| er afitove, or a<tiit baib, oc 

any 



.'». 



Ita0^4t^ ^li ifiitvatiMi^ for gcaduaUj aud iwfoitnly nuing 
«]ift;i6a^p|e0)WA .^rtri^ WQiefi and pD^iu^ .c))q(Q t^ 

- /AifdliiK^lf r, ,tbat 1 d§, m Uie ^91017, q£ the rotiiuiMF> 
<Uir>tf]M^.9atWQ«P^: (i|/9 f^/d :foa4i oi^Gtli^i^^un^ laay ren- 
dBTjfMefwtlb^ leave ,tjifli , apertjuj^ .o£ ^e ves^el^ nr.fi 
(mffil^Q^QQ tbeffe^jt^o|iei^ .un^Utbe. if^ct of Jibe h^^ 
flhall have taken place, at which period! cloti^ the aaaif • 

^ ■ »U$ witmn 'Arhercofi : ■ &e. 

. i *l« J- '. • . . ■■ , , • ■ . 

. , / OBSEaVATjJPNS BY THE PATENTifE. . 

• Wkeivl receiMedt froin ^ friend abroad, nidre thao m 

^ear ago, a comnniukwiion of' tiie. discotery abov6 de^ 

acribedi I perceived that there was still a great deal to be 

done IQ render it perfect, and to produce a fit substi- 

"Ititi^'M^Udclrff ^faip fer^lted nte^t aVid 6th^f pmrbiotts, 

*Wbti'b^afee tisuaHy pr^eWed by means of sprits or acids. 

itk' cdiitfectuence I employed myself in' making experi- 

mecit^ utKMi ti tnuth larger MUethsm bad hitihetto been 

don'e. f Id^siituted' tih cases Mstead <yf glass jars or 

bottles, and prepatied to tbdidxtent of thirty pounds of 

imeat at once. Being .convinced that the operation was 

as sure in. large quantities as in small, I wished, .before 

^fleting ny services to my «oUnijrymcn, to have the ap- 

-{HPobaiiOQ of those who dmght inspire them with confi- 

^nce. i therefore requested Sir Joseph Banks to do 

mtt the fiivonr to receive some cases of meat, of different 

• 

lisety ^L9 weU as of milk and aoup^ These several boxes 
be had tbe goodness to have opened in his presence, and 
the contents were found perfectly preserved, though se- 
fetal months had^ elapsed. A number of scientific gen- 
tlemee, both of the BxiyM Society and of tbe Royal In- 

C c 2 stitutio49^ 



1 is Faientjirtr Jfnpr&oemeiiis «• iKe wnuM Suits 

•titiition, having at hik request extiDftiiied and aodjcei* 
the different provisions, found them perfeetly p i esci ye J . 

Two cases that had beien preserved during sis wooAm, 
and for fo^r months on-boaid of one of His MsgeSty'i 
ships, were brooghi on-shore : one of then itta ^^ene^ . 
aiid every thing found as fresh as if paekedbat the 
day before. The other case is lesarved to be i^pened ' 
some months hince* -. :- ' > j • 

In 6ne, all the experiments are so decisive, tlw I 
presume tb^t no one wfao^ goes to sea, whether in Ibe 
navy or merchant service, will hesitate to adopt the pro;* 
cess, which wiO contribute to their health, and procure 
them in long voyages every kind of provision as fresh' as 
onshore, and with a trifling expense. 



* « • 



!• 



Spec^catim qf the Paiaii grants to David LoEscmcAif, 
qf Newmanrstreet^ in th^ P(irish of Si. Mfrji^Jc^bonCf 
in the Omntjt qfMiiiksex^ PtaM^Jtrte-'makeT i fyr 
IrnprffoementM in the .musical Scales qf keyed Instru^ 
ments mth fixed Tfmes^ such as Piw^t Organs^ ^f. . 

Dated July 26, 1809. 
With Engravings. 

X O all to whom these presents shall oonoie, '&r.-. 
Now KNOW YE, that in compliance with the said proviso^ 
I the said David Loeschman do hereby declare that asy 
said invention is described in and by the drawings and 
description thereof hereunto annexed, and in manner 
following ; that is to say : The scale of a piano-forte, or 
organ on the common principle, having twelve sounds 
ffithin the octave; 1 have by my invention extended tq 
twep^-four distinct sounds which enables the performer 

to, 



- '^kofti hisitUimenitwUh fixed Tcne$. . m 

to plsjr in tbirtjr^three peffect keys, eighteen tn^r 
<tliirdt)9 and 'fifteen nnoor thirds : and this I have ef- 
feeltod by means of six pedals, that cause the fhammerb 
to act tqpKm tirenty-four distinct sets of strings or vnh* 
•ona. llitee pedab bring on the iats to the treble ; and 
Ae Bke-Aomber bring on thq sharps to the bass. By 
re veisiug my mechanism 1 produce also the same effect; 
m whidi case, by three of the pedals the flats are 
broogfat on to the bass, and by the other three the 
duorps are brought en to the treble. Ei^eiy pedal has a 
saparate movement and spring, which act independent 
of the key : on. each movement are fastened two of the 
twdre bimmier& belonging to each octave throughout 
the compass; iso that a pedal for the flats brings on two 
pulditional flats in each octave, and in like manner a 
pedal for the sharps brings on in each octave two addi- 
tional sharps : when such additional ^ats or sharps are no 
longer wanted, by omitting the use of ihe pedal the 
spring belonging to it immediately leaves the movement 
to its former position or fixed tones, of three sharps, two 
'fiats, and seven natural notes in each octave. The me** 
chanism for the flats and sharps is so constructed, that if 
more sharps or flats are wanted than one pedal will pro- 
duce, a second, without the first, will be sufficient to 
briog on two of each in addi^on. So also, if more sharps 
or fiats thaa the second pedal will produce are wanted, 
the third, without the first or second, is sufficient to 
bring on two pf each in like mannert ^ach pedal is 
made to fiuten, if it should be wanted. 

In organs, the improvement is efiipcted also by six pe- 
dals ; and in each octaye there are (wenty-four distinct 
Krands, from twentyrfour distinct pipes ; ther^ is a sepi^- 
^ movement and spring to every peda). Every fixed 

key 
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• 
key rhaa tw^ atick^n^ jfcw/> Uack-£iU«» wd tyo.^paU^jy 

#kiefa act. ooilwo. pipes ;0f icUjBEipppanjb aaipids. . Three, fof 

tiiB 'si(( nndTeinent» «tf fUed a<i the middle. pfjdiQ fipfU|^ 

^Ibere tbe keys^.and bripg. od' tbe.i^avpsto jtb^.t^^ck .qf 

the QFglaDy and the 8Q||Le«;siumber 9^e fixed. in tbcii likf jdib- 

rflction behind^ to ^l^nng pa U^ flats tpva^^da tk^ fnMi(. 

By fixiQg aU..!die sJ3^ moveiqeiitf in. the middle^pf thp 

iront above thelkey;^, oyrin .^he swe situatioa l^ea^))^^, I 

ph>duoe al9Q. fcKe effect desired. ,jgy reveraiog tbi^; owve- 

xnemt^^ isy jinectianisiQ will admit, of iiringi^g p.i^;d|e 

ehdrps arid flatsi eitbieur to the iro^i^.or back of tb^jPrgw,^ 

oi-) i£ waDted^iiay mec^liauiam .will^ff^^c having botk tb^ 

shalrpa and flats,, eitber.bol^repr. behind thua ioftri^aeiif. 

With regtod : to: the pOdaU ««id tbciir eonstruciion, ai^ 

tien> &c. I tefer ta that part» before .deflcribed» Jretat^?^ 

16 suebi in my piano-forte speoifieation. 

In withers whereof, &c. 

Reference to the Engravings. 

In tlie profile or longitudinal section of this idatninMn^ 
(Plate XL Fig. 1^) the following parts sre the ame aa 
the instruments nov^ in ase. A, the finger-keyn B, ifae 
raised black keys for flats or sharps. C, csntre-*piQoe bf 
the keys, and D eentre pins. E, the ke^-fraoie* F, life 
bottortfl of tlie instnimeni. G^ the iiame*boanL U, the 
rest-pin block, and h tlie 'fsiris fbt the strin|(i« % the 
lerer aliached to the keys for throwing upjtbe ham- 
mers, ky the sockets for guiding the Icvera. f, is tha 
receiver for the hammeis attaohed to the keya. 9iiy the 
'dampers, and %n its dockets fixed to the block o, which 
supports 'the sounding-bos^nl p. jf is the bridge for die 
fitriiigs. 

The 



*Tfae vppbr yoV^!lnento2nArt^'T74St 3i are faitetied! 
bl^'4i' Vkmei b^ il!^ ^ree'lah^tbot ped^bnt^'tM- 
<*The tlMe milleV tfl0v€«iem!S^ ^iiiirke4:ii/&y c, are fas- 
tMeJ wItU a«n^M^' :ad the vpfevitno^emeiUs. The fiMt^ 
i^^fheae tbtvd AMrMlents, a, is let into a groove in tkm 
MUidaTcl blMk. V^i^^^'^he uppec movedntate. 
* Tte*0C«oM 'iMrement, b, it vnder the- atandard 
VtfytlL' 

-tfbe third* nK)yetneiMf, r, 'is fastened on die berel ef 
tM ifcandard block. These bring oci ite Aitps, by tha 
tfiiree right-foot pedals, from the trdble to the basa^ 
ThMef^'moveallents or pedals majr be vcnnersed^ and the 
saaitf)iilr{il»6 witt be ansvnpk-ed. • - - 

llierTegulalang screw Sy in the fegtila^g board 0^ k 

forregiilatiDg tb«^ toftnifters 8 . 9 is a sraalf donble square 

ef iron, one end of it is screwed 4o the standard block 4 ; 

the other tnd -ir screwed to 4he regulating beard €, to 

keep it sttedy r each baOHner has a separate centre-^pia 

&stened in a piece of brass marked 10. Two of these 

pieces ^f bpss with the bummers are screwed to each, of 

the six imovements (I, 2y 9, audo^ ii c^) vtitim the oc- 



'TElie keya are. independent of the hammers^ and the 
'idSttih {n the two profiles. Fig, .2, wblf h are taken on 
it{>lan^ jNUwUel to Fig. 1, but at the opposite ends of the 
morenieiit^V^jare the springs acting on the ends of^he 
respective movements 1 , 2^ 3, and a, by c, the springs 
ate fitstened to the action stool ^y pp are the pedal iron:^ 
fi>rthe same. These are fastened under the bottom of 
-fte^strmnienty'iainrd go. through the bottom of the right 
ud left side of the action-stool^'as is -described In' the 

profiles ; 
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profika; when, therefore, a right or left foot pedil 
presses the movemeat, a tpriog at the other end, be*, 
louging to the movement, will (when the pedal is left off) 
bring the movement in an instant to its former pkeei. 

Fig. 3 is a plan looking down upon jthe moremevla 
when there are six of them, or tit pedab; 1, 2, 3, ai« 
the movements, the same as in the former figures^ S the 
hammers, and 10 the pieces of brass supporting thein# 
and fixed with the movements, the- letters in the raw 1 4 
(which are supposed to be marked on the hammers) l|KtQ 
the twelve standing or fixed notes, as in our .oomoiwi 
compass within the octave, viz. three sharps^ two flata^ 
and seven naturals. The letters in the epper row 15; 
are the twelve additional notes which I have introducerft 
the six sharps are obtained by the three righi^foot pe« 
dais, the six upper flats are obtained by the three left- 
foot pedalsi We have, therefore, twenty -four notes iq 
the octave with our common scale. 

Each of the three rightrfoot pedals for the sharps 
bring on, in addition, two sharps in the octave from the 
treble to the bass, as follows : 



The first right-foot pedal brings on 
1^ the piece of brass maHced in 
Fig, 3 



The second do...r.....do.,. 

By the brass 






The third do do........ 

By the brass....... 



i.«. ..■•#*• 



E« Bn V 
10^ 10^ 



V^ Cm 

10^ 10^ 



drawn 

towarv 

thebau 

end. 



In like manner each of the three left-foQ^ pedals for 
the flats brings on in addition two flats, in the oetavc^ 
from the bass to the treble. ' 

The 



if keyed Instruments with fixed. Tones. 5K) 1 

Tfee first left-foot pedal '..'....., | A> D^ C^^^ 

Tbe.secQfnd , | Gb C** -^towards 

Tbe third If. Bbb(;5«^re,. 

' In Fig. 4 the range of letters marked 1 4 are the twelve 
standing or fixed notes as in our common compass within 
the octave, v&.' three sharps, two flats, and seven na- 
turals; of the -eight upper additional notes, the four 
sharps are obtained by two right-foot pedals, and the 
four ' flats are obtained by two left-foot pedals : we 
have, therefore, only twenty notes in the octave with 
our common scale, and they are obtained in the same 
manner as before described of Fig. 3, with six pedals. 
But four of the standing or fixed notes, v/m <j A D E, 
remainingt-unmoveable, being fastened to the standard 
block 4, as is shewn also in Fig. 1, whereby we pannot 
obtain Fm^ C<^, Fb, Bbb, we may reverse the move* 
nents or the pedals to bring on the flats from the troble 
to the bass,, and the sharps from the bass to the treble, 
by which contrivance we gain the same end. 

jn Fig. 3, with six pedals marked 1, 2, and 3 move* 
ments; aud in Fig. 4, with four pedals marked 1, 8 
movements, will be easily and clearly shewn ho^two 
notes in each octave are fastened to each movement, 
and how the movements slide in brass plates under 
flcrew heads when used by the pedals. 



Description of the Drawings of the Harmonic Organ, 

Fig. 5 (Plate XI.) is a profile of the keys and move- 
■end, shewing the new improvements ; but the parts 
common to all organs being first pointed but will render 

Vol. XI^. — S£coifD Series. D d whai 
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whftt follows more explicit : these arc, A the finger-ke 
B the key-frame, 8 8 the stickers, which are double 
number of those in the organs now in use, and D tt 
sockets ; £ the backiiiMs for opening the values of tl: 
respective pipes. 

The front movements 1, 2, 3, above each otlier, 
about three- fourths of an inch above tha keys, aud tl 
are fastened upon the standard block 4^ in the sa 
manner as described in the piano ; but the sloped < 
of the three movements marked 5, rest behind upon 
beys behind, and they are hinged to the front part 
the three movements. Tlie block 6, underneath * 
stickers 8, works in the centre pin 7 » it is fastened 1 
neath the under socket D, and it rests upon the up| 
end of the movement 5, the lower end of the sticke 
vests upon the centre block 6. The backfalls are f 
tened to the upper end of the sticker 8 ; therefore, wt 
a key is pleased down in front, the keys behind lift 
the part of the movement 5, with the centre block 
and the sticker 8, with the backfall, which opens 1 
palleli to give the desired note i but when move shai 
are wanted, by pressing the right-foot pedal th^ fh 
movement, with the hinged part ef the movement 5, v 
shift itself to the back end of the centre block 6,' wh 
will give the note tha^ is wanted in tba aame maimef 
before, only that the front note is now silent. 

The manner of this is shewn in the plan Fig. 6, wh( 
1 is the movement, and k a bar to which the movemei 
5 are hinged : when 1 is moved endways by a pedal u 
der Its screw-heads^ h throws k away from it, under 
screw-heads /, by meMs of the brass rods m m, Tl 
mouon shifts the aiofemMl l». Fig. S, from beneath s 
cud of the oeatia block 6 to the other. 

1 
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The back moyements act towards the front in the very 
same manner as the front morements, which hare beeti 
described. 

instead of ^e centre block No. 6, it may "be made 
with springs, placed in different ways, on a strong under 
block, as is shewn in the elevation at X, Pig. 7, and in 
the plan Fig. 8. The six movemeAts may be placed to- 
gether in front, above the keys, or behind the keys, the 
flats and shai^ may also be produced in the sanie man* 
ner as in the pianos, the effects will be the same,- 

I'he springs and pedak to the organ act in the -same 
manner as id the pianos. The pedals, for the orgaQ as 
well as for tlie piano may be fastened, if those notes 
made by pedals are wanted to 'be used for a length of 
'^iow to playiftg, in the same manner a^ on harps. Tbe 
auechanism in the organ and piano, finr the fiats as well 
«s for the sharps, is so constructed that the pedal 9 
jBbuat likewise bring oq the ootes belonging to pedal 
Xif 6. d and i ; and the pedal 2 miist abo brieg pa the 
nofeas bekmgiiig to pedal 1. This effeot eiay $ko be 
'Obtained by the tread of the pedab. 

Noie.-^-^ln the apecification, another large drawing of 
"itht iMrmonic organ is given* It describes a secoad me* 
tJiod of petlbraiing the same movement, as above de- 
scribed : the chief di&rence is, thatthe stickers 6 8 aie 
nil arranged side by side in one row instead of two ; but 
as this method crowds the organ up very much, it has 
nevtsr been put in practice by the Patentee: oa this ac- 
count, and that it would exceed the limits of our plate, 
Mt have omttted this aecoad drawing ; it cotitains no- 
thing material which is not shewn by the figures we hame 
jiven. 

D d 3 Specifij^ation 
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Speofjication of the Patent granttd to Henry LiSTpy, i(f 
Ecclesmacham^ in the County (f LinlithgaWf Cia'k, and 
CHAftLE3 Bhoughton, of the City of Edinburgh^ 
Writer to the Signet ; for Improvements in -the Con- 
^strudion of Oigans. Dated July 3, 1 8 iO. 



With Engravings. 
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O all to whom these presents shall come, &e. 
Now KNOW YE| that in compliance with the said proviso, 
we the said Henry Ltston and Charles Broughton do 
hereby declare, that our invention consists. First, in 
causing each organ-pipe to afford several tones diflSer- 
ing from each otlier in acuteness or gravity, by applying 
to the mouth of a pipe, or to the open end of an open 
pipe, one or more moveable shades, which are per- 
formed by means of a pedal ot pedals, or by a stop or 
stops for the hand, or in any other way, may be enabled 
to remove from, or bring to, the mouth or open e«d of 
the pipe at his pleasure. . These shades are made of 
thin plates of lead or pipe-metal, such as is used in the 
manufacture of metal pipes,^ (thicker or thinner, accord* 
ing to the size of the shade,) or of other convenient 
materials. The shades bear a different proportion to the 
mouths or open ends of the pipes to which they helong, 
according to the degree of alteration intended to be 
produced on the pitch of the pipes^ Wlien it is in- 
tended to alter the pitch of a pipe, by what is called the 
enharmonic fourth of a tone or the diesis in a tempered 
system, then the shade is of such size as to cover the 
whole length of the mouth (across the pipe) rising about 
as much above the upper-lip, or of such size as to cover 
the whole open end of the pipe, and one suoh shade 
the 
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4)iiiy is applied to dicli pipe; or tlio pitch of. au^opait 

pipe may be altered^ the diesis, by means of oneikMdo 

^t the mouth to alter it in part, and another shade at iho 

-openjemd to alter the pitch as much more as requttiift 

This is chiefly tuieful when, as sometimes happens^tfae 

^ipe cannot well hear to be altered the whole diesb' at 

^he mouth or open end, or in the case of open wdqdeB 

ipesy which are tuned by means of a fixed shade at 

open etid. When it is intended that each sha^e 

hould alter the pitch by what is called comma, being 

difiiereuce between the major and minor tones in a 

ystem of perfect intonation, then there may be two 

to the mouth or open end of each pipe, and the 

ne shade is made to cover a little more than the half of 

he mouth across the pipe, but rising as much 2ts the 

brmerly-deschbed shade above the npper lip, or a little 

ore than the half of the open end of the pipe ; and the 

econd shade is made to cover the remainder of the 

or open end : or, in the case of an open pipe, 

ne shade may be applied to the mouth to alter its pitch 

= cmma, and anotlier shade may be applied to the open 

^ud to alter it another comma. For the convenience of 

eing removed ivom or brought to tlie pipe, the shades 

re fixed on rollers or cylinders of wood, or other pro^ 

materials moving on pivots. For the purpose of at- 

bing the shades to tlie rollers, each shade may be 

Idered to a piece of tinned wire, or brass wire ; which 

%>iece of wire may be screwed into the roller, or the 

Bbade.may be attached to the roller in any other con* 

venient way. When two shades are applied to the 

CKHith or opeu end of onfe pip<^t or when in a range of 

1>ipes the shades of some arenipon diiferent rollers from 

those of others, then tlie rollers may b.e arranged one 

'^ those 
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tbcrre tnd^Mr ; ths wife or 3ta)k by which the sbM^^ is 
«it»6hed oi(b die lower xoller bending irofand the oifrv 
voUer or rollons so as to apply tho shade dose leiipiigh 
fb the mouth or opeei end of the pipe to ^ieh itr be- 
longs ; oi\ wbon coiPfeoteiit, one w itiore roUeie Bsey:he 
plaiood on eos sidi?, vend the others on 4he other side.ef 
sTsi^ of pipes^ 

JhuripiiQm.i^ tkc JPitgrmpings of ike Enharmmc OrgtfiL 

No. i^ Fig* % (Plate XI.) shews two pipes Shaded 
at the moml^ 4Meh with the single shade, ce elier the 

' (AtbK 4iy diesis, a a «4^ the mouths ef the pipes^ * ^^ ^y 
die Glides nep resented tmispaiM t^ that the aioutha OMty 

; Ve^e^iii V^y the wire or stloks by which the shades ere 
dt^ichod se die toilers dd^ the stalk attached ee /the 
l oti rti ' i ' d ller, bending Dsmid the roller above it, SiSyaiip- 

'' pores fi>r dieprrotsof she rollers, tone at each end of the 
'Mkige of pipes. ^ 

F%1 W and 1 1 are 'side views of a pipe shaded atshe 
ifabQth, to -shew the positrons of the shades whea- chiae 
appKed' and when removed, the reference being. 4iie 
tahieasin Fig; Si 

Fig. 1 9 shews two pip^Sitbaded at the open ec^dr iie«e; 
the open ends. A A, the shades, ecy the staUai srbiclh 
attach tiie shades to >the TdUers dd, which are vepm^ 
seiited sloping, to vorre^pond with the>tops of the pipes. 
The shade attached to die upper .roUer. is sepvfMPeiited 
as^fose applied tb^* die ^ open tad of tiie pipe^ 'Aod^thet 
on. the lower roller is vemeeed^frMi the pipe to iKhiiih 9. 

' Fi^." tS is-a bind'si^e^ewbC the seme, t; • < )- 
'Fig. teisa pipe, having t«pia diedes atthe^iloirtlii'Meh. 
esiehesKhe^seh'-^^iifiisse^-'. ' c v.a< '.;/>? . cu--i q.>i 

Fig, 



* '-^p P5ls ft {np9.m<h two abadcftai lhalif>^'Or.cpf« 
'MM, die oiMtimng dose applkd tnd the otbeir ««»* 

" Fig. 16 is a bfvd's*eye view of the sum. The refer* 

' tobes in diese figures will be vedevstoodiroQii whatbM 

-" teen sbeedy laid. The use of these moveable shadeMs^ 

that by means of them organs can be oonatmcted with 

more complete scales than those in ordinary use, with- 

oat so great a multiplication of piqpes as without* this In-' 

' vtntion would* be«aece9sary. 

Aiid whereat, fVom the ordinary construction of the 

bellows, those at least which rise on four tibs p# equal 

' ^e^dth at each side and each end, they donotblour widi 

an uniform force, bat with less force when full, and witk 

a continually increasing force as the top sinks^ aiid vmt 

errjtf ; we, ^the said Henry Listen and Charles Brooghtoi^ 

declare, that our invention consists, secondly, xn.are» 

gulator^ which renders the blast of the bellowa perfectly 

equable. This regulator is shewn by No, IL Fig. 9: it 

' consists of a spiral piece of wood, or other proper ,wa« 

-terial, e, 1, 2, 3, of about half an inch in thickness more 

or less, according to the size of the machine, and of a 

"piriley i, \j%^j of similar thickness, fostened to the 

' iipiral. This machine turns on a pin at the.conunon 

'^'tetitre of the spiral and pulley €. The stciag ddd is 

'iitefied to the pulley ^, l, 2, 3, at r, and being wound 

^ ' 'VevDid it, pasita under a small pulley at /, and is fas- 

' 'lasted to tbe (op-board of the bellowa at g^ at about an 

' equal distance from eidier end. Another string h A, 

iMteoed to the string ddd^ passes under a pulley at i*, 

goes under the bfaUowa, and a siiniliw pulley on the 

'^^^eihersitde, end is fastened te the opposite side of the 

tap^hoard ; that wbam tbeseialvingB. ect en it, th^y may 

^^'^ pulT 
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poll both sidei eqaaHy. These three snrnU pallejrs nay 
run 10 one piece of wood, as shewn in Jigd?, wliicb, 
being placed under the bellows, may be fastened to the 
frame of the ofgan : the weight or counterpoise / is siis- 
peuded by a string m^^el. the centre of the spiral, when 
the bellows ure quite empty. When» therefore, the 
bellows begin to rise, tlie strings ddd hh are drawn so as 
to turn the pulley, aiid consequently the spiral in the 
direction &, 1,2, 3, and then the string vi 19 taken upon 
the edge of the spiral, which is grooved to receive it ; 
thus^ as the bellows are gradually losing force, di^ 
counterpoise / is gradually gaining power, by the in- 
creasing, radius of the spiral on which it acts. If the 
bellows rise so much as to cause the pulley and spiral to 
make an entire revolution, the weight / will be in the 
position k^ acting on the extremity of the spiral ; and as 
the bdlows sink, the spiral, turning in the opposite di- 
^rc^tion, will gradually unwind the string, so that the 
counterpoise will act on a radius continually decreasing 
as the force of tlie hollows is increasing. The accuracy 
with which the regulator will equalise the force of the 
bla^ty depends on tlirce circumstances; the form, of 
the spiral, the size of tlie pulley by 1,2, 3, and the 
weight of the connterpoise / ; the spiral curve is to be 
fonnod by tlic fallowing rule : Describe a circle of any 
convenient diameter, and supposing the whole circum- 
ference to rcprei<ent the size of the greatest angle ^vMch 
the ribs of tlie bellows make with the bottom or top 
boards. Assume any point, and from thence divide the 
circumJEference into segments (always measured from tlie 
same point) respectively proportional to the sines of the 
angles up to that greatest angle. It will be sufliriently 
accurate to t«ke the sines of the first five degrees, thepcc 

the 
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the (uoet of eadi half degree up to 15% and thence to tbe 
greatest angle (the entire re?oIution) each quarter dje- 
gree, draw radii to all tbe^e points. Then from the 
centre of the circle measure off each radius proportion- 
ally to the secant of its respective angle ; and from this 
point draw a perpendicular to the'radifis ; tliese perpen- 
dicularsi by their mutual intersections, will form an ir- 
regular polygon, approaching to the carve required. 
The acfle of equal parts, by which the radii are mea- 
sured proportionally off, to the secant of th^ angles, will 
be greater or smaller, according to the size qf (he bel- 
lows to be regulated. For a chamber organ of four, or 
five stops» the secant of tbe gpreatest angle may be about 
ten inches : for large bellows it may be considerably 
larger, otherwise tbe weight or counterpoise might be 
inconveniently great : the size of the pulley is to be such 
thi^ its circumference shall be exactly equal to the rise 
of tbe bellows when the ribs make the bottom of top 
boards^ the greatest angle for which the spiral is made : 
tlie size of tbe pulley will, therefore, ceteris paribus^ 
depend on the breadth of the ribs. Thus, if the breadth 
ojf the rib be five inches^ the circumference of tbe pul- •, 
1^^ should be equal to twice the size of the greatest an- 
Je, as put down in the ordinary table of sines, tan- 
^ &c. calling the first figure of the table inches, 
Wnd'the rest decimals of an inch. If the ribs be less or ^ 
^*^:iore than five inches, the circumference of the pulley 
'^^l be found from the tabular sine by a statement in 
*^lie Rule of Three. First, as five is to the tabular of 
*iue^ so is the rib to a fourth proportional ; which being 
^oubledy is the circumference required. The weight of 
%he cpunterpoise will be most easily found by experi- 
VoL. XIX. — Second Series. E e meat 



2 10 Patent for mating Shanks of Anchors 

ment If it be too little, it will correct the trX in part, 
but not entirely : the bellows will, therefore, still gain 
3bme force as they fall. If, again^ the counterpoise be 
too great, the bellows will have most forct? when fult^ 
and will gradually lose fottie as they fall. 

lu witness whereof, &c. 

I ,. • * * 

Specijicaiion of the Patent granted to Richard JACitsol!^, 
of the Bear Garden, Bankside, Southwark, in the 
County of Surrey^ Manufacturer ; fdr a Method^ of 
making the Shanks of Anchors ajid other large Bodies of 
Wrought Iron of a similar Form, by using one soKd 
Core of Iron for the Centre y u'ith Bars of Feathtr^edged 
Iron, 'so made up, constructed, and applied, as to save 
a considerable Quantity of Iron, Coals, and Labour, in 
the Manufacturing of the same, and which wUl naturally 

' add to the Strength and 'Soundness bf all large Bodies rf 
Wrought Iron so majitifactured. 

Dated March 7, 18H. 
With Engravings. 

X O all to whom these presents shall come, &c« 
Now KNOW YE, that in compliance with the said provko, 
'I die said Richard Jackson do hereby declare that the 
nature of my said invention, and the manner in which the 
same is to be performed, are particularly described and 
ascertained in the plan drawn iu the margin of these 
presents, and the following explanation thereof ; that is 
to say: A, Fig. I, (Plate XII.) exhibits a solid taper 
core of wrought iron, which is to be niannfactared of 

the 
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the b^at scrap or faggotted iron to the size wanted, (in 
the usual vyay of heary smiths' work,) until it becomes 
perfectly solid and sound. The core is then laid into 
bars of featber-edged iron, previously rolled and |yre- 
pared for that purpfbsCi as shewn by the plan drawn in 
the margin marked B, Fig. 2, which exhibits the solid core ' 
(half hid) and the ftdes of two bars of feather-edged 
iron. The remaining part of the bars are then laid 
round the core, so as to form the shank or other large 
body of irqn, as shewn by the plan marked C, Fig. 3, and 
hooped up to keep it together, as also marked with the 
letters D. And in order to form the shape of the sfaank^ 
as exhibited by the plan marked with the letter C, Fig. 3, 
tapered splices of iron must be used and drove down be- 
tween the bars to a fine splice, as sliewn in the plan 
marked with the letters £. The shank or other large 
body being thus prepared, is fit for the forge, and is* 
then to be manufactured in the ordinai;y way of making 
ahaaks of anchors and other large bodies of wrought 
iron, until it becomes one solid and sound body of iroa. 
And by laying up the iron with the solid core, and 
making the shank or other large body of iron in . the 
form and by the method hereinbefore described, it will 
not require so many heats as were before necessary in 
the common mode of manufacturing shanks of anchors, 
or other large bodies of iron. The body itself will be 
more sound, and a considerable quantity of iron, coals> 
timei and labour will also thereby be saved. 

The plan of the section in the margin marked with the 
lettejxF, Fig. 4, shews the section of the butts or large end 
of the shank marked in the plan with the letter C. And 
the plaa of the section in the margin marked with the 

Ee 2 letter 



313 Patent for making Shanks qf Anckan 

letter G, Fig. 5^ shews the section of the smaU end of tbe 
round of the shank in the plan marked G. 

In all large bodies of wrought iron rehired to be 
straight firom end to end, the solid core should then be 
straight, and tbe bars of feather-edged iron should be- 
used and applied round the samei as before 
without any splices of iron being necessary. 

In witness whereof^ &c. 



Obsehvations by the Patentee. 

By the foregoing Specification the Patentee truMlt 
will appear that this invention will save a considerable 
quantity of iron, coals, and labour, in the mannfi[ctur-« 
ing of large bodies of wrought iron, and materially add 
to the strength and soundness of the same. To prore 
this, it may be necessary to state in what manner iron 
was heretofore made up and used for the purpose of 
making the shank of a large anchor, or any other large 
body of iron of a similar form, which was by using loose 
pieces of iron, commonly called gut iron, for the cen- 
tre, and placing bar iron round the, same, making a 
body of iron of much greater weight than the arti* 
cle required when manufactured, so that the loss of 
iron in large manufactured bodies wais very consider- 
able. And, besides this, the body of iron being so 
\much more heavy than the same should be when 
finished, and requiring to go through the fire so 
many more times, in order to reduce it to its proper 
size and form, it may easily be conceived that the la- 
bour and consumption of coals must be proportionably 
increased. Now, by the invention in question, it is only 
. . necessary 
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necesftafy to \wf up^ about one-tenth more iron than th^ 
Weight will ^e when manufactured; By using the solid 
tore for the centre, and the feather*edged bars placed 
nmnd the same, which forms a round body of iron be- 
fore it goes into the fire of nearly the form required 
when manufacturedi the whole body only requires a 
sufficient number of heats to weld the same together, 
which is effected by full one-third less than the num- 
ber required by the old method ; so that it is obvious 
tbat die saving in coals and labour must be very consi- 
derable : and it is a well-known fact, that the less 
tht number of heats given to wrought iron (so as it be 
znade soupd) the stronger it will be. By this method 
tint centre part of ihe body will be perfectly sound and 
entire when the same is finished ; whereas by the old 
znetbod, as we have before stated, the centre being 
composed of many small pieces, and by necessarily 
paiimg through the fire so often before the whole was 
nuLQu&ctured, becomes loose and unconnected, and the 
ouuide of the; shank, from the sa^me cause, becomes 
^ery much impoverished. 

, This invention, I flatter myself, will be considered of 
great importance to the public, particularly to the navy 
^ the shipping interests generallyi as it tends not only 
to reduce the price of articles of the first consequence, 
but adds considerably to their strength, and of course 
to that security so desirable in the commercial world. 
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Specification of the Patent granted to SamUBL HfU^ 
Serk-streety in the Cowitif of Middlesex^ Es^iUrfiJ 
a Method of joining Stone Fipes in a more eghcU 
Marnier than bad been be/ore discovered. 

Dated July 3^ 1810. 
With an Engraving. 

JL O all to whom these presents shaU coma, i 
Now KNOW Y£, that in compliance with the said pco«ii 
I the said Samuel Hill do hereby describe aod asMfli 
the naciire of my said invention, and the manner 
which the same is to be performed, as follows; dbat 
to say: I cut a piece of stone, of any length, ber^, a 
Qx.terbal dimensions, into rims or collars, as represent 
^ A, (see Plate XIL Figs. 6) ; from thence I take a cott 
as at B, andjoin.it at the end of the pipe, as at £> w: 
a cemeiit, the external diameter of the pipe £ beinig 
little smaller than the bore of the coMar, to allow t 
cement to lie between the collar and the pipe ; am 
put the collar only half way on the pipe, the other fa 
projjecting to receive the pipe that is to be joined to i 
one on which the collar is. already fixed ; for instan> 
if the collar B or F be. four inches thick, I pot two ind 
.on the pipe £, ieaving'a projection of two inches to 
iCoive the. pipe G. I then take the pipe G, and loa 
otie end into the projecting part of collar F to meet- 
pipe £, taking care to spread sufficient quantity of 
ment in the internal part of the collar F, and on 
external part of the end of the pipe G, to be inser 
so as to prevent any water from passing through 
joints, and the pipes when joined will appear as C C 

T 
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That the collars^ akbough represented by the drawings 

intbe margin' to be circular, may be of any shape, both 

«5ternally arid internally. And it is to be observed, I 

<}o not take 'out this Patent for any particular shape of 

the collar, or any particular manner of forming the col- 

,lar, 'but for the mode of joining the pipes by meahs of 

a collar;' all which I claim as new, and invented by me. 

And T have set forth the same particularly, in order that 

my said invention, may be completely disclosed and un- 

linderstood, so as to be put in practice by others when 

ny Patent expires. 

In witness whereof, &c. 



Specification of the Patent granted to Sarah Guppy, Wife 

of Samuel Guppy, in the City of Bristol^ Merchant ; 

for a Mode of erecting and constructing Bridges and 

Eail'Boads xvithout Arches or Sterlings^ whereby the 

Danger of being washed away by Floods is avoided. 

Dated March 4, 1811. 

X O all to whom these presents shall come, &e. 
Kow KNOW YE, that in compliance with the said proviso, 
I the said Sarah Guppy do hereby declare that the na^ 
tare of my said invention, and the manner in which the 
same is to be performed, are particularly described arid 
^certained as follows ; that is to bay : On each side the 
^iver or place over which a bridge or road is to be con- 
structed pursuant to my said invention, I do fix or drive 
3t row of piles, with suitable framing, to connect them 
together; and behind these I do fix or drive and con- 
nect other piles, or ro\^s of piles, and suitable framing ; 

or 
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or otherwise, upon the banks of the said river or place^ 
I do dispose or build certain masses of connected ma'* 
sonry, or other ponderous structures, with piles or with*-^ 
out, in order and to the end that the said piles or ma--' 
sonry, or other structures, shall be capable of sustaininj 
and permanently resisting the action of a consi 
force applied or exerted in directions tending to brin 
the same together. And I pass across the said rives; o 
place, from the upper or other convenient part of tb 
said piles or masonry or structure, several strong metal 
lie chains, parallel to, and at suitable distances fipaii 
each other, which said chains may be drawn tight b; 
secure mechanical means, or otherwise the said chai: 
may be suffered to hang in similar linbs, slightly curvi 
from the one side or bank to the other; and in eith 
case I do dispose upon the said chains, longitudinal! 
and crosswise, such fit pieces of timber or iron, or otbi 
suitable materials, as shall and may constitute a plat 
form, which, by the contiection or disposition of th 
materials thereof, shall atford a proper support for 
road or pavement of the usual structure, or for rail 
roads ; which last, namely, tlie rail-roads, upon mic 
occasions as may require the use and application of m; 
said invention, I do connect, unite, and frame togethei 
with each other, and with the chains hereinbefore men- 
tioned and described*^ 
In wicm^ss whereof, &c. 
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On Wh^l Xk^njfij^cs. 
By Mr. Booth; ofAtterton^ near LioerpooL 
(donoluded (from Page L7.6.) 



^£RY »perspa o^g^t .to ebjoj.die upre^^xaiaied ^|1 

^li|iii;tQdu3e of. the powers .$ind capi^:|ties of b^ ,Cftt(lp vi 

^e fullest ^x^ilt; to ^I^ridge this.rigbt ^qflM be ^ im- 

^litiC) in ap^jtional view, ^as it would .^e .HtireBsom4>le 

^d,ui^ti4tto the individual. The , Legislature has only 

*]ta^gcd, against thp roads being ipjurf^d by the use of 

^mpi^per jcsarriages. This in^y ,be completely eflfected by 

,tfap adoption of a siqgje pnpc^plei .s|a)ple in its nature,' 

tinexceptionable, and of universal application, and which 

will at ^le same time ,tota]ly super^de the pece;uitjr of 

^having ^QOi^chines fpr the purpose of wjeighing carriages 

,^itb .their loads. .It is, that the .breadth of the whe^l 

.fl|b|ll..b.e in pi^pportion to .the upmbj^r of horses in tjb^ 

cwrh^e. 

,A atroT^g horse will in summer, wbj^nHbe roads a^' 

^j[Qod, . draf^ 35 cwt. includiug ,the carriage; in winter 

.le^s, in proportion as the ro4ds,^re worse.; a;id if tl^e 

.w|ieel ,of the cart be jGive inches broad, the rqads can ne- 

.,y!Qr'i^.e jif{]ui;ed by such a cart, drawn by one horse. It 

,js .only ,equal to 3f cwt on ^very inch in each wheeU 

3y the. schedule A, .pe^ge S, in the. Report of the Com- 

.j^iittee.pf the 30th, May X809,' 30cwt. is stowed for a 

, .iart withi three-inch wheels in suminer,. which. is equal to 

a .pressore of .5 .c)¥t. for every .inch in b^ieaidth of tl^e 

wheel. In a cart with .nine-inch wheels. twp homes may 

be allowed, and with thirteen-inch wheels.three hprses^ 

..without injury to the road. 

Vol. XIX.— Second Series. ti h 
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It is almost superfluous to mention, that carriages may. 
be constructed so that their weight shall be in propoTi* 
tion to the weight they are intended to carry.; that is^, 
in proportion to the number of horses by which they are 
drawn. It \i not the interest of the proprietor to uae. 
four horses in a cart; it will be more advantageouf \I9 
use them in a waggon, or with two carts. As a wagjOn 
is in effect only two carts connected together, it maybe 
allowed double the number of horses allowed to caits^ n . 
stated abore, with wheels of the same breadths as die 
cart wheels, and the roads will be no more injored by 
waggons than by carts. Those persons who hare amall. 
and weak horses will of course construct their carriages^ . 
so as their weight and strength shall be in proportion tQ 
th6 weight of the loads they are to carry. 

Suppose a person has three weak horses in a cart, 
(one of the most unfavourable cases that can happen,) ' 
the wheel will be thirteen inches broad, but if the rim 
be properly constructed, that is, made no heavier than 
necessary, the additional draught this will cause to each 
horse will only be about one pound more than with the 
v.heel of three inches broad, but this will be more than 
counterbalanced by the greater ease of draught with the 
broad wheel, particularly so in the improved state of tbe 
roads, which will be the necessary consequence of tlie 
entire exclusion of narrow wheels. Thus it is evident 
in the most unfavourable case, that the adoption of the 
broad wheel will be for the benefit of the proprietor of 
the weakest horses that travel the road ; and it will be 
equally or more so for those who possess the strongest 
horses, as it will afford an opportunity of using their 
power to the utmost extent on all occasions, without li- 
mitation or controul in any respect. There does not. 

appear 
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appear to be any rational or solid objectioui eitl^er o;x- 

• 

the part of the, public or of individuals, to thp adoptipo- 
of the rule a$ explained above^ and by. which weighings 
machines will, it is evident, be rendered totally unne^. 
cessary'. As the heaviest and strongest horses can never . 
be nsed with advantage in stage-coaches, on account of 
their xsoe of travelling being about three times greater 
than that of waggons and carts, the wheels may be nar- 
rower than those of these latter, without injuring the 
road. In a stage-coach, therefore, two horses. with iiv^- 
Vf/Ai wheels, four hordes with seven-inch wheels, and six 
homes with eight and a half-inch wheels, cannot . injure 
the road wit|i any load they can draw in a trotting pace, 
as'tbe horses will never be of the strongest kind, as al- 
ready noticed. . 

Post-chaise travelling fpr hire, with two horses, the 
wheels to be five inches ; with piore than two horses, sU 



Cigg*f &<^* ^i^ ^^o wheels, travelling for hire, tq 
have wheels five inch/es broad.. The adoption) of th^ 
principle here recooimended will have a natural ten- 
deqcy to improve the breed of horses, a circunpstance 
of no small importance. 

The hind wheels of four-wheeled Cj^rriages are in get 
aeiral probably of t|ie best or most advantageous heighf 
with xespect to ease of draught for travelling on roads 
isk iheyt .present s^ate; it therefore necessarily ioUows, 
that the fore wheels ought to be of the same height as 
th€f bind^ with respect to ease of draught ; the coi|veui- 
enee of turnings however, requires that they should be 
less : but it is an important truth, and whiqh ought to 
be Impressed on the, minds of the proprietors of such , 
(ttriages of every description^ that as the height of the 

Ff2 fore 
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fore wlii^ls ut dfmimsbed for tfib s&i of {Urfifn^im 
fk&^iie or laKouf of A& horses in the da^s ^li^Oil oi^'jAia*^ 
DCjr is increased ; tiherefore, ^e nt^af er thd fofef vvfM^ 
approached to the height ot the hirfd, the ikiord id^i^iltilB- 
tageous it v^ill bis in point of draught. 

Mr. Cumiiling; has made various bbse^ationif orf' tliiS^ 
properties of wheals of different disLrbeters, dll of iirKS^ 
^6 very coirreict, aAd fdmiiiar to every one con-^drMMt' 
with the subject ; biii: chey only relate to wBefelrf AaovhSg^ 
on perfect pliiribs, htit ar6 lYiapplicable to th^ casi' elF 
ni^heels niovifig oh the ^6ads as they actqfally ^ihkt ; iiif 
&r. Orr^s opinion^ thit the p'ower is ihcr^llsted by tfic? 
increase of the .diameter 6f the.wh^di tra^Ilit/^ Oti iiAJd? 
rotulci^ is in reality perfectly right ; tfafoiigl^y pMkpii if 
his ideas on the subject had been convef]^ci(f ' hif indi^ 
popnUt language;' they would b£ve btedn itiori iXHrlj 
Coaiprehehd^d by persoiik in geltieral iio£ W%H ^HeA ifl 
subjects of this nature. Suppose a loaded one*IMifU 
jbdrty with wheels of gfteetr inches cliameier; &nd tKiJ lit- 
most power the horse can exert fot* two or three s^cdMl 
of time/ tobd equal to 320lb'j. {tiki is, he can act Fdi 
tliat tixiie a'^iinst a resistance e^tial to thiit w'etgfit i iloir 
suppose obstacles in the road occur that rieijuire i p6Wt^^ 
^qudl to 330lbs. to sufibount thenii it is evidetit thkt the 
Iforse could not draw the lo^ over the very first obsta« 
cl^ of this kind that occtirred, arid of coiird^ tfe would 
not be able to proceed with the load ati inch ikrtHl^ ; Vvk 
suppose the wheels W^ere Ave feet and a b'ilF diaineteir 
instead of fifteen inched, the horde would d'r^w tlie loild 
over these obstacles with ea^e, as in doing w^cfh it 
would only have occasion to eitert about one-fbtirth ttf 
kiis power or strength. Increase the diameter of tfafe 
wheel from lifteeh to ^ighteeh inched : ill ^ base Vbk 

horse 



On Wheel Carriages, ^21 

]ms& wiQ be abte to surmount the obstadtf, but it wi)l 
Mcjbim Mprly tbe dxdrtim df hb whol« ffoww; aM 
*0ie otMtacle^ frequMtly ociurringi h» \tiluld #Mt^ b«(i 
ttliM 10 exhausted iu ildt U> to abte t« AWtimrtit f Il«Mt 
itA\. Keep iricretttfitig tbe diamcfer 6f fb« wheel, ami 
kia poirer or abihty to surmount the obsta^a with ttlonS 
aase to himself wiU keep increasing also,* till the d^ 
aidver erf the wheel approaches to five or five feet and a 
kaif^ wbieh is probably the most advantageous height, iii 
poi&t of draughti in the present state of the road^ 
Sappoae the diameter of the wheet to be only three feet| 
k is self-evident that the bone would be more fatigvieii 
at the end of his day^s work or jodmey than he WOuM b« 
if the wheel had been fire feet and a half high. Tte 
fact uii<{uestionabIy is, that the high wheel efnpowiPi Uva 
hofse to perform his day^s work with greater ease to 
bimaelf: ^n'd, therefore, it may with th^ strictest pro«> 
(iriMy be said, that the increa^ of the diameter of the 
wheel increases hift power. It is alitiost superflaotts to 
Dbtervei that the duration of the exertion of the hotto 
incraasea in surmounting an obstacle as the diameter of 
fhb wheel increases, yet at the same time the power re^ 
quisite to surmount the obstacle decreases, b)' wfai^h 
the excessive exertions which exhaust the strength oir 
poMrk of the horse are moderated, and he is enabled 
^)ereby to perform his work with more ease to himself, 
^ demonstrated above. 

t have shewn abo\^, that it will be the interest of the 
iritn^n of one-horse carts to have the wheels five inches 
btoad ; and to those who use two horses in a cart, it will 
be equally their interest to have the wheels nine inches 
broad ; fo): the increased draught of each horse, occa«- 
tUm^d by iticreasing the breadth from five to nine inches, 

will 
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will be only a fe^ ouuces, AcUfierence scarccdiy wMk 
nodcing; while, on the other hand, the pfioprietor: will 
be entitled 'to carry as great a. load as hui. horses ?<•». 
dr9w;'and two strong horees»'on.bard an.d level. roa4aiA: 
sumn^er, especially in their improved state, (which -wilL 
be the necessary consequence of the use of broad wheeie ' 
only,) will draw a load of 70 cwL particularly in . short 
joameys, carriage included; whereas at present, . witk 
three-inch wheels and two horses, he is uotaUavi(ed,.n<A 
intended to be allowed, to take a load exceeding 30 qw^ 
in^unifner, and 25 cwt. in winter, carriage includedi^': 
tfioagh his horses- may be: able to draw double tbia loaA-- 
without being . fatigued more than prudence would jua^ - . 
tify. Jf ^hje felloes of a nine-inch wheel are properly. : 
fashioned, that is, in the manner of those in the. wbeeifi 
of what we in the country call the London waggons, .^e. 
whole of the felloes in a wh^el of five fe^t dtametCT need, 
not exceed 48 lbs. in weight those of .the fiv^jo^: : 
wheel ; and as the thickness of the tire of the nine-iQcb 
wiieel may be proportionably thipu^r thpn that of the 
five-inch wheel, the weight will be nearly equal; the 
increased draught, therefore, will be very .insigoificaqti. . 
as shewn above. If farmers and carriers were lycdl? 
informed, and convinced of the foregoing truths, .which . 
admit of the clearest proof, they would feel no relu^tr . 
ance to the adoption of broad wheels, as it wpuld afford . 
them the -opportunity of frequently doing, double jth^.; 
work with their horses that they now perform, and at 
all times more, as they would be enabled constantly to 
employ the whole strength or powers of their horses. 
They would frequently, at twenty loads with two horses, 
carry seventy tons, including the weight of the carriage; 
whereas at present they are only allowed to carry thirty 
i:. .*.•. tons 
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tonf in sammier, and twenty-five tons in winter, carriage 
included, at tive'nty loads, though their horses may be 
of the strongest kind. The loss, however, sustained by 
tte (Present improvident laws respecting the weight al-. 
lowed to be carried in waggons and carts is not so much 
thiit of the &rmer or public carrier, for the (jprmer ca^i*- 
DOt pay a higher rent than what his industry and a de- 
cent maintenance admit of ; and therefore the loss occa- 
noued by impoKtic laws, preventing him from making 
use of the full powers of his horses, falls upon the land«> 
lend, who otherwise would obtain higher rents ; and the 
same may be said of the public carrier, for he must 
charge such a rate of carriage as will afford him a liveli- 
hood, and the public must pay it The loss occasioned 
by such impolitic restrictions is sustained by the com- 
merce, trade, manufactures, and agriculture of the 
country, and not by the individual farmer and carrier, as 
shewn above. 

To sum up the whole ; true policy demands that every 
person should be allowed the unlimited use of the pow- 
ers of the horse to their fullest extent, the Legislature 
directing that the wheels of carriages shall be as broad 
as a due regard to the preservation of the roads shall 
require ; and if it should be thought that the breadths 
prop<ised above are insufficient for this purpose, it can 
enact, that they shall be of such breadth as in its wis- 
dom shall be deemed necessary. 



Method 



i sat ) 

Mtthtdff*imwg tkfi omud Part tfBma Cath. 
By "Mr. Chables Wiluamsj of GrmodMme^ SnakmeHi; 

■ 

From the Trails ACTION^ cf the SoaETV ibr die Cncoli- 
ngement of Arts, Manufactures, and CoMmebce. 

Tnufitjf Guineas iocr4 .voUd to Mr. Wiuxams for tku 

xlAVING been for some time engaged in the'b'usiiiesi^ 
of making large brass cocks, for drawing off Kqnoii^ I 
found a very great inconvenience in boring the conicd 
part, especially with the water-way cast in thetn. Thir 
circumstance suggested to me the necessity of a metboA 
6f manufacturing them with more facility than bad 
hitherto been pracrised. 

1 have since constructed an apparatus for boring suclr 
cones with as much ease and accuracy as cyHndricat 
Vores df any calibre, in a correct, simple, and baody 
tnanner. 

ReFJ»RRNCE ,T0 tHE ENGRAVjKp. 

Tif i* AppaJcattJts is .jadapted to, be fitted tp fXky copopioii 
.U)cning hx^Xfii iwiih a few (rifliag aiddi^Qa. A^ Eigs. t 
and 2, (Plate XII I.) is the footrvrh^l of the llfbe. 
B the ch^^ks, C the mandrel, and D the front puppet 
The pieqe of work in which the conical aperture is to be 
bored, E, is fixed on a ifcrew at the end of the mandrel, 
so as to revolve with it in the usual ihanner of tumiDgi 
a small pin is screwed into the end of the mandrel, as 
ibewn iu tlie plan, Fig. 2, which has a spherical head, 

and 
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iNid- 18 received into a suitable cavity in tUe end of a 
^•iputye iron. bar Fy which- is of sufficient length to extend 
to- the front puppet I>. At this end it has a sort of 
erotch'Or cross^headtiA^ composed of two pieces, lying 
pamHe)^ to each other, and united by two screw^bcrfti^ 
whiob^ being fitted, into oblong holes, admit a- small la« 
teval- motion of the piece &, by the side of a; but they 
oanbe-flnnly' held together by drawing the bolt» tight: 
the pieoe a is formed^ from the same piece of steel- as the 
bar F ; und^ the other, h^ has seteral holes bored in the 
flu^skieof it, to receive the point of the screw- of the 
front puppet D^: these holes are at equal distances from 
each- other, so that by introducing the screw in one or 
edter of them, the bar F can be inclined to the axis of 
^ the mandrel> and by releasing the screws which unite a 
and' h a finer adjustment can be made of the interme- 
diate' spaces between the holes, so as to incline the bar 
P in any angle within the limits of the length of the c^ross 
e^. The- bar is supported by an iron frame G, screwed 
to- the front puppe^ and it is kept from rising by an 
iron clamp df attached to G, and extending over a 6 ; it 
at the same time serves as an index to divisions upon a, 
which determines the angle of F and C. 

Upon the bar F two cylindrical sliders, H and I, are 
fitted j tb slide as freely and accurately as possible ; the 
ibniier is provided with a steel-cutter or tooth X, pro- 
jecdng a small quantity from its circumference, and it 
is this which performs the cutting or boring within the 
cone E^ fijsed to the end of the mandrel. The cutter 
i(ider H is oonnected with the slider L by two iron rods 
tCf and lis moved along the bar by a lever K, 'which 
hay a lacge opening or eye through it, to admit the sUder 
I* anil takes ita bearing against two pius^, fixed, iit the 

Vol. XEK.-«-8Ecg^D Skrijik. G g slider. 
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slider, and passing through holes in the lever ; the 
is supported by an iron plate L, Fig. 2, having s 
holes to receive a short pin projecting upwards frc 
end of the lever. The plate L is supported by twi 
^ggf Fig. If which are bolted to two wooden block 
jecting from the far side of the cheeks B : one of 
bolts '(^e Fig: 2) is passed through an oblong t 
the leg, so that the plate L can be moved bookwar 
forwai!ds to be always parallel to the bar F. The 
ner of ri»ng this machine scarcely needs any ex] 
lion, the work being put together as above deac 
and with a cutter X adapted to the size of the c 
be bored ; the workman hooks the pin at the end 
lever K into any of the holes in the plate L, and h 
means gains a power to thrust the cutter forward 
the cone, by pressing the end of the lever towar* 
mandrel, \%luch is at the same time revolving wi 
work to be bored or turned out to a true cone 1 
cutter X ; and it is cvidept that any number of i 
which are afterwards to be turned by the same n 
fvill be precisely of the same size and angle. 



i'akidations respect wg the Produce of Land in Arti 
Iluimn Sustenance. Bj/ Mr, William Pitt. 

From the CoMMLiNicATioxs to the Boau> a 

Agriculture. 

JlXN actc of land in potatoes well managed will 
duce 300 bushels, c;f 80 lbs. each. Deduct t\ 
bushels for seed ; remain 280 bushels, nett prodvc 
ten tons weight of food fit for the human species, 
root at present stunds iirst in the weight of h 
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food to be produced from an acre of land^ as abore^ 
ten tons. 

*. Wheat. — ^The produce of wheat in the best cultivated 
land may be reckoned four quarters per acre ; in the 
common fields and ordinary land, two quarters ; average, 
three quarters. Deduct two and a half bushels for soed ; 
remains nett average produce twenty-one bushels and a 
half per acre ; which at nine gallons measure should 
weigh 67 lbs. per busheL Weight of wheat produced 
per acre will thus be 1440 lbs. 

No deduction is here made for loss of land in the fal- 
low .year, very little land being here fallowed for wheat, 
aod that little ought to produce above average, as hav- 
ing fewer weeds to support. 

No other grain or pulse will exceed wheat here (Lei* 

cestershire) in the weight produced of good wholesome 

kuman food* 

I estimate that two sheep, of 20 lbs* per quarter each, 

• is all the mutton to be expected from gra.'^ing an acre 

of prime land, breeding the sheep on the premises ; to 

this is to be added the head and pluck as eatable food* 

If we reckon beef pr pork to grow somewhat faster than 

mutton, in proportion to the breadth of land they clear, 

the quantity of animal food produced from an acre may 

be 180 lbs. 

Deiry Produce,''^ A, good dairy cow will produce an* 
noally of cheese 480 lbs. ; of veal, supposing every other 
calf fiitted to 30 lbs. per quarter, GO lbs. Suppose this 
produced for five years, from three years old to eight, 
this gives 2700 lbs. in five years. If fatted the sixth 
jear to. 165 lbs. per quarter, 660 lbs. of beef is to be 
idded. Charge the rearing three years at half price, 
And allow one half-year's keep for whey and pork, not 

G g 2 reckoned 
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weight of aniiBal food ptodiiced, or 490 lbs. weight ptm 
Bm this cow will ronsnmp the ptodnee cf two 
cf pome hud anamdly , and therefora ooly pv»- 
daces of amml food per acre amniaUy 240lbs. 

If we siqipote the food tbas pnMhioed to be equil in 
mimt aodaacrinent to mutton, hee^ asd pori[» or dm 
anenge of them wei^ f or wei|^t, 4imn iheprodape^ 
gfamagis to that of dabjiog as 140 to Mp^or as 3 itQ'4 ^ 
aod one-fourth of the produce of .danryiiig is tmamlhar 
the extra hboor therein e m ployed. 

The idea of grazing for4>ne year an acre with 4ee4iii|p 
cattle, being in produce equal to ISOlbs. of 'beefy as 
founded upon the estimate of the profits of hreeding apcl 
graadng sheep being equal dmceto; and die ^palmer's 
fn^erience wiUfceq>4he8ediingiiat<p8r^ as be flnU.ais 
ways increase that stock that pay him best ; the diides 
and ofial of both are thrown in^ as being aif produce an4 
amount nearly analogoiu : it dust also be <diaenml, <thfi| 
dieqe calculations are made for good l^mceatefshim 
gnzing.land« 

OxetU'-^Tke ox bears no compansan to the caw or 
heifer iq the nett produce of human sustenance ; for if 
we suppose a bullock's keep equal to ihat of atpow, asA 
that he be kept to eight years old, and thsowtnginithe 
first year, call the whole seven years keep^ Athene .will 
then be a great deficiency compared with a cow or 
heifer ; but graziers generally seckqn upon big^iDg in 
store oxen or steers, at a cheaper rate than diey joao zear 
them, from cheaper and less impno^ed counmea. 

If we take the average weight of a fat fuli-'grawn eg| 
at fourteen score the quarter, being the mean betweea 
twelre and sixteen, then the pnxlnoe of that ox foe 

seTeft 
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Height. of beef; but the iprodnoe <if « cow, «8 
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'^u6ry. — ^Will this deficiency l)e made up by the am- 
md'votling four years, viz. from three years old to se* 
▼en? wbi(9i is all that can be reckoned upon, as the 
Ikflt'y^ must 'be redtoned solely for feeding up. As 
be^'of dieese has sold latterly, this deficiency woiilB b6 
2240lbs. at 7frf. 757. 

And if 'l3ie data of these calculations are supportable^ 
it is evident that, for an ox to be as profitable as a cow; 
the 9bove difGorence mnst be made out by his labour. If 
htmets could be convinced that this can be xlone, and 
that An ox .can work as well as an hors^ there wouUl 
then be np difficulty in persuading them to substitute 

m 

oxen for horses. 

In the abov^ calculation, fourteen acres of good ]an4 
arersJlQwed for the support of an ox, and feeding him 
up, lUb from seven to eight years old, which is two acnes 
per annum for his £&11 grown state, and ooe year 
dux>wn in. 

I would allow an horse when full grown three acre% 
vuc one for corn, one for hay, and one for grass, and 
for his immature years the same proportion as the ox : 
then at eight years old he will have consumed the pro- 
^ce of twenty-one acres against the ox's fourteen ; or 
two horses consume the produce pf as much land as 
three oxen : whence it is necessary, if Jiorses are the 
iKiost profitable, that two horses should do more work 
tfmn three oxen, because the oxen will at the end of 
^ ei§^ yeai's be of greatest vajue. 

But 
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But k is believed by farmers^ that two horses wilt do 
as mnch work as four oxen : and farther, that there id a 
varietj of business connected with a fsLrm that oxea caa^* 
not do at all ; also, that as horses are in demand, and 
cannot be had unless bred somewhere, it is necessarjrto 
breed them ; and who can breed them but the occupier 
of land, who can also work them or sell them at pleasoiej 

It will have appeared above, that both oxen.and hoiyei 
are, considered in themselves, unprofitable stock, in 
comparison with cows^ but being necessary for^ttteqr 
labour in cultivation, the loss in keeping them mus^t be 
made out by the profit in cora ^nd grain raised by suuli 

Jaboun 
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. Human Species, their Consumption of landed Produce: 

I reckon that a healthy grown person of the male sex^ 
who uses mnch exercise, and who hais what he chooses 
at command, will consume in bread the produce of a 
pound weight of flour per day, or 365 lbs. peY annum/ 
thisj allowing for the bran, will be the product of on^- 
thinl of an acre, according to the produce per acre be- 
fore stated ; and allowing for potatoes and other vegeta- 
bles, will consunie in vegetable food j^acre; 

and in animal flesh, at lib. per day, I82|lbs. 

per annuviy or the full produce of I acr^ ; 

and in butter and cheese the product of ^ J acre, 

(I suppose butter produced only in half the 
proportion of animal flesh, or 90 lbs. per acre 
per annum J 

And in beverage from malt liquor the produce 
, of at least one acre of barley „ 1 acre. 

In all, supposing the land of good quality, the 
produce of. ,3 acres. 

The 
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The fttlowince fot beverage may bj some be thought 
))igb) btit- the home-brewed ale of my neighbourhbod 
%u ai±' bu^ds of malt at teast} to a forty-gallon cask; 
•i>if a person drink only four pints of ale per day, it is 
•!W} {gallons pet armttmy ox the produce of fiill twenty- 
^ bushels ; a trifling allowance for sniall beer at meals 
irfllTkise it up to thle produce of wtote than an acre. I 
Mieve'I can find people in plenty who would under- 
ll(ke to drink double this quantity, and many who really 

4k) BO. 1^ ' 

For the female sex who are grown up I would deduct 
the be?erage, and allow them each the produce of 
2 acres. 

' And for those beneath the s^e of puberty of either 
wczper head the produce of 1 acre. '* 

tn drder to ascertain the breadth of land necessary to 
support any given number of the human species I would 
divide them into three classes, in equal number, as above; ^ 
1. the male sex grown up ; 2. the female sex grown up^ 
S. children of either sex ; and one of each, as above, 
will consume the produce of six acr^, or two acres per 
head per an^t/m. 

If we suppose the number of horses kept for draught, 
harness^ the saddle, and all other purposes, to be equal 
to one-tenth of the number of human beings ; and that 
tachhorse^ ^ before calculated, consumes the produce 
of three acres of good land, then thirty persons and 
thtee horses will require sixty-nine acres ; to avoid frac- 
tions I will say seventy acres of such land ; and suppose 
sixty acres go to support thirty human beings, and ten 
*^re8 to the three horses, thus the horse consumes one- 
Wenth part of the produce of the land, and the human 

species six-sevenths. 

But 
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But this calculation is inade fox the piiiM wnli of 
Ldcestendure ; to adaq[>t it to the wholo' kingdovn, . I 
would divide the land into three classe% and'siigpote 
one- third of it as good as- Leioestershiray one-third onl/ 
half as good^. and onerthird a medium betweedtfae tnMo; 
then the breadthrof. land must: be increased as two- to 
three^ or it wilLreq^Q 105.ai:rei'Of the avevage'rhM^of 
the kingdom, in: its present state of cuitivatien, to-BHUOp- 
tflin thirty persons andk three horses^, ojt dureei dcraa and 
a half per head upon the whole member of huiiuii 

1ieing9« 

By diis calculation, seven milUoqs of people Itvfng.iB 
is the custom now in Engknd, would require twentj*- 
one millions of acres^ of land cultivated for their own 
subsistence, and three millions and a half of acjcw ibr 
the horses kept for their convenience, > their Iuxuiy».|md 
iheir pleasure* , 

I know some people will object, that the allowMte of 
land for horses is insufficient, and tbit the produce of 
much-more land is consumed individually by that gonnal; 
and sa it may wher^ they are kept in luxury ; but \ \xaM 
that thirty bushels of oats, together with the graaat and 
bay from the proportion allowed of medium lali^ will 
well support a working, farm horse, a;nd thai if nMMre-if 
given to hunters, and others who make gpceat exertioa% 
less is also given in many oases. The same dbsetfnitios 
will hold good respecting the human speoiea, wiienfr die 
luxury and extravagance of some are counteibalaoMd 
by the abstinence or poverty of others. 

If the above data were correct, it seema not diffieuTt 
to deduce from them the due proportion of cultivatioa 
of different articles to suit the present modes of living , 
or to point out such economical alterations- as tend to 

svppoit 
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MipportB more numerous -populauon : thus a bsm of 210 
•cres of medium laud is to support sixty human beings 
ftod six horses ; iibr the former, 

Wheat will be wanted upon 20 acres. 

Barley at lea^t i^ppn ..••. ? 20 

Oals for the horses upon^ ........~... 10 . . 

iB^ns and peas for bogs and other »tock upon 10 
Potatoes or turnips or green crops upon . ••••20 

HVbaat fallow upon ^ ^ IQ . 

Horse pasture ^ ...lO 

Co^. pasture .'. ..•••• f f '•^O 

Si^p pasture - 40 

Horse hay on 10 acres, cow hay on 20 30 
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From this calculation it should appear, that, to supply 
the present demand, near one-tenth of cultivated land 
should be sown with wheat, and the same proportion 
vi^i>arley > that two-sevenths of the whole breadth of 
Und should be cultivated for grain or pulse, one-seventh 
-green crops of fallow, three-sevenths pasture for live- 
Atocky %XkA one-seventh mown for hay. 

It also appears that a much greater population may 
ibc supported from the same breadth of land, upon vege- 
table food, and the produce of cows in milk, and its 
produce, than can upon animal diet, and fermented li- 
'9>ors used as beverage ; and that these two latter are 
almost equally a luxury ; as an individual, by indulging 
Neither the one or the other, may clear off the pro- 
^.Qcex>f nearly an equal breadth of land. 

^Since writing the above» I have met with the follow- 

VoL. XIX«*^l^£coND Series. H h ing. 
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hig, in Dr. Darwin's Phytologia, which I beg Itmrt.iQ* 
introduce : 

** Mankind are by nature partly carnivorous and partly 
graminiTorous, proved by this analogy — the Gentle 
tribes who live solely on vegetables, and the Bdi-eaften 
of Greenland, are a feebler generation than those* of 
these parts of £urope who partake of both animal and 
vegetable food.'^ 

^' But it is good policy in governments to prevent 
mankind becoming too carnivorousv^^' — Spirits from gjcajn 
and strong ale are ca^ed chemical poisons, thinning the 
ranks of society, both by lessening the quantity of fbod 
and sborfentng life by disease. 

*' If the luxurious intemperance of consuming flesh 
meat principally, and of drinking intoxicating UquofSf 
should increase . among us, it will thin the inferior or- 
den <>f society by scarcity of food, and the higher oqes 
by disease both of body and mind." 

Tbe encouragement of our fisheries, and of tbe^iM of 
Unh as an article of diet, seems a great desideratum 9 is 
wholly preventing, as far as it goes, the consnuqption of 
Janded produce. The importation of every yvholesOmr 
article of diet or beverage that can be paid for by ouir 
manufacturing labour, should be .encouraged till the 
stock in hand of our own productions is restored, whicl^ 
will be sufficiently indicated* by the price at market; 
but that price must not be expected .to come to tl^ 
standard of former times ; as, with the present ioad upoA 
landed property of taxes, parliamentary and parochiiit 
together with the advanced rate of every afticle par-' 
chased, and of labour in cultivation, it q]^|t in avmsge 
seasons stand in a con9iderable higher propoxtion tliaa 

before 
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before those additional burdens existed ; and in all hu- 
anan i^bability, unless soihe unforeseen cauiies or eir- 
cunastances should iutervene, the average price of every 
^rOcle of landed produce, for seren years to come, must 
be considerabiy higher than the arerage price of tfafe 
articles for seven years preceding the late war. 
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'JParticuIars regarding the Merino Sheepj imported by 
Charlf.S Downie, Esquire, of Paisley, in Srotlaiid ; 

■* III Answer to certain Queries, transmitted by Sir John 
''Sinclair, to the Spanish Shepherds who have the Charge 
of than. 

From the Communications to the Board of 

■ 

Ag;hcultpr£. 

-»X H£ sbeep in question, the number of which amount* 

•ed to 103 rams and 146 ewes, loft Lisbon on the 10th 

July 18 iO, and they were landed ^t Port Glasgow on the 

-6th of August following. During the voyage fourteen 

/ams attd four ewes died : but on-board of another ship, 

having also a 6argo of sheep, amounting to 1 50 rams and 

.^00 ewes, which sailed from Lisbon at the same time, 

and reached Port Glasgow six days sooner, only eight 

vtans^and four ewes died, the vessel being larger, and 

JUi^ sheep having more air. Since they landed, up to 

^'Slat August^ twelire rams and five ewes of both 

cibgoes have died, and about seven more of both florks 

"tre Kfcely to follow them. During the voyage they were 

fed on barley and hay ; and care 'was taken to keep the 

faster, put on-board for them at Lisbon, as fresh as pos- 

^ble. The best time to import Merino sheep into this 

<3Qniit)ry is, when the weather is the most likely to be dry 

IJb 2 and 
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aad warm on their arrival here; arid they oa^t to: Imi 
brought over in large ships, afiording them jOMiBbd 
air, 

. The ram in a good season will produce about tw^i 
pounds of wool; the ewe, having had a iMib; Jibdtft 
five pounds ; having had no lamb, about %evtn pounds 
The wether about nine to ten pounds. The wool wta 
formerly worth only about two sbilliogs per pound ; but 
of late years the price has doubled. The sheep are fed 
pn the mountains of Estremadura in winter, and on those 
pf Lepp in summer* Those imported by Mr. Dowaie 
fire of the Paular breed, which formerly belonged to the 
Prince of Peace or Godoy, The reason of their change 
of pasture is, to avoid the excessive heat of the south of 
Spain in summer, and the cold oC the northern moun7 
tains ip winter. This phange of climate presenres, it is 
believed, the health of the sheep, and consequenttly tbe 
fineness of the wool. 

In Spain there are many rams without horns, and they 
pould as readily be got over as the horned. The Spanish 
shepherds who attend Mr. Downie's sheep have* seen 
flocks of rams without horns ; and think that they are in 
every respect equal to those having horns. 

The disease9 to which the Merino sheep qre cbicffly 
subject are, 1, what in Spanish is called La Rtma, a dit«' 
ease on the skin ; and, 2, what the Spaniards call Qm^ 
Valencia^ which appears in a tumour, ,6r swelling under 
the chin. This is caused by bad grass, or bad water, or 
.by feeding at night, which is reckoned a very bad piac^ 
^ice : that disease is incurable. The specific cure for the 
rona is the black oil, a substitute for which is water in 
^^vhich tobocco has been boiled. The Merino sheep are 

aho 
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ako iiable to the foot rot , It io ctuMd by the sheep 

ftediag or sleeping oa wet or damp^ ground. The re* 

medy 19 the sanies Had oil^ which is called in Spanish 

Afwra. . It is extracbrti^ the shept^erds know not how, 

from 4L tree called tfjtmrd, which, from their, account of 

it^ seems to be a species of fir. The oit may probably 

be procured from Cadiz, atthongh at some distance froni 

the sheep country.. The shepherds do not know whe* 

ther it be used for any other purpose but for the dis^ 

of slieep* 

The Spanish shepherds, as far as they can judge, are 

qpioion, that the Merino sheep, under a careful and 

intelligent shepherd, would thrive in Scotland. By an 

mieUigeni shepherd, they mean one who is acquainted 

with the various diseases to which the Merinos are sub«l 

ject, and with the cure of those diseases ; and who also 

knows the proper pasture, which should be dry, con* 

listing of natural rather than of sown grasses, and free 

frooi noxious hei*bs. By a careful shepherd, they mean 

one who not only leads the sheep to a proper pasture, 

iui who every day examinee them one by one^ and is 

thereby- enabled to arrest, in its beginning, any of the 

diseases to which they are subject : he must also pay 

llie most assiduous attention to his flock, both night knd 

day, during the time' the ewes are lambing. With no 

more care than what is bestowed on sheep in the West 

of Scotland, they apprehend that many of the Merinos 

: would die before Christmas. 

In dry hot weather salt is given to the Spanish sheep. 
It is giv^n well potftided, and sprinkled on the plain sur^ 
^e of some stones, which the sheep lick with their 
fQQgues. It serves to strengthen and fatten them. 
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result Then, considerihg separately in this operation 
the component parts of the Tegetables, he directs his 
attention exclusively to the three kinds of fermentation, 
called panary, vinous, and acetous. Following the au- 
thor in this arrangement, I shall apply myself to bring 
forward the mask interesting facts. 

On the Panaty Fermtntatunu 

The fabrication of bread, which nojurisbes nearly aU 
tile population of ETuroper is properly a chemical opemr 
tion^ since the naUxre of the substances are changeil 
'" that furnish lihis most necessary aliaaent. 

These substances are united in the meal of &ri6ace« 
ous seeds, especially in that of wheat, which is. koowo 
' to produce the best bread. M. Chaptal finds in flour of 
this grain starch, gluten, mucilage, and sugar; to whicb 
we may add the leaven, vegetable albumen^ calcaveoui 
* phosphate, &c. which appear to be among the matedala 
that compose it. 

With respect to the action of each of these bodies in 
the pauary fermentation, it is a general opinion,' tfiat 
the flour being reduced to a paste, the saccharine fun^ 
cus (mucoso'sucrij undergoes the spirituous fejm^Uxto* 
tion, the starch approaches to an acid, and. ;|hat tb^ 
.gluten and albumen become putrefied. I AsjX not en* 
tirely adopt this docrine. It seems to me, that itwoidd 
be more accurate to state, that the leaven after having 
converted the sugar of the flour into carbonic acid'gfts 
and alcohol, changes this grain into acetic acid ; tbtt at 
the same time the gluten and albumen being- decom- 
posed, produce, besides the acetic acid, ammoniac, ear- 
bonic acid, &c. and that the starch, uniting with 'the un- 
decomposed gluten, thus produces a compositida 9f 

whicit 
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which (the further alteration is preveated by 
which Doiore intimately combines the principles. 

This theory of the panary fermentation appears to me 
to be supported by the following facts. 

First The flour when destitute of leaven and that 
which contains scarcely any, always produce heavy 
bread, ^though the saccharine mHcus forms a part of 
it j for this body not being a fermentable principle, will 
not ferment of itself, though it can be made to ferment 
by pieans of the leaven. 

It is customary to «dd to the paste a leaven takea 
from paste already made, or the yeast of beer. 

Secondly. The paste is constantly acid, notwithstand* 

ing the volatile alkali produced in tlie operation neutra* 

iises a part of the acetic acid, as is proved by th<^ am- 

moniacal smell of the paste when treated with potash. 

:, 7he bread itself retains a little of this acid, which 

lieightens its flax-our. 

Thirdly. The surch, the undecomposed gluten, and 
-^he other materials, are so perfectly united by the bak- 
^gt tliat^it is no longer possible to separate them. By 
^iatillation animal matter is discoverable in bread, which 
is formed from the ammoriiacal acetate ; - but a less 
^^vanliiy is obtained from it than from the flour^ acQord- 
Sug to M. Viauquelin^s observation. 

fourthly. The formation of carbonic acid gas is ren- 

-4ered evident by the bulk the paste acquires, and the 

awnberiess cavities it presents. This gas in escaping 

when the b^?ad is baked dilates the mass still more, 

which permits the air to lodge in tliese cavities : this is 

a very important circumstance, as it is said to occasion 

;o thisit remarkable whiteness in bread that i.> porous, and 

w:jM(^light and delicate, compared] with bread that is not 

Vol. XIX.— Second Series* I i porous. 
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p9rou8^ which iatter is beavji closer and disa^eeaUe to 
the taste. ^ / 

• 

Thus the leaven is. the most .active priuciple in the 
operation of bread-making. When added to the paste 
in too small a quantity the operation is sloi¥ and incom- 
plete ; when too much is employed the fermentatiop is 
iso great that it is necessary to put a stop to it. In the 
latter case, M. Chaptal proposes, in imitation of Edlii!, 
to knead carbonate of potash with the paste, which ueu*r 
tralbes the excess of acetic acid produced. '. Good mair 

I I • « ■ . 

nagers content themselves with uncovering the past^» 
dividing and exposing it to the air, in order to dimi* 
nish the temperature of the fermenting mass, and this is 
sometimes succ^sful, 

Of the Vinous Fermentation. 

This operation cannot take place without the pr^ 
Sence of sugar, leaven, and water. The sagar is the 
fermenting body, the leavep is the agent, and water is 
a necessary condition, as well as a certain teniperature. 
It is because these three bodies are combinedt in all 
sweet juices, that these juices are capable of vinous fer- 
mentation. . . 
We come next to consider the chemical dwigfs 
which take place in substances submitted to the vinous 
fermentation. If we take an account of the composition 
pf these substances, and of those obtained in t)iis opern*- 
* .. tion, it virill be easy to imagine, with M. Thenard, that 
^ here the leaven carries to the sugar a veiy small qaan-^ 
tity of oxygen, which forms in it a body sui generis, tbc 
principles of which being disorganised by their own re^ 
aijtion, are combined in another order, and produce al- 
pofiot dissolved in tbq water and carbonic acid gas. The 

leaven 
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leaven that excites all these pbenomeDa being itself 
partly cbai>ged, precipitates; whilst the water serves 
nterriy to facilitate the contact of the mdleculesy and to 

« 

retain the alcohol. 

The methods used to prepare the different substances 
for the vinous fermentation are reduced, according to 
M. Cbaptaly to decoction and expression. The first is 
performed by means of water, in the fermentation of 
die farinaceous seeds which furnish beer ; the other is 
Employed in the fermentation of the juices that produce 
the various sorts of wine. The details given by the 
inthor, on the preparation of beer being borrowed from 
ThomsoUy I shall not analyse them, particularly ak I 
have a great number of facts to relate on the art of mak- 
ing wine. 



On the Vimtts Fermentation of the Juke of Grapes. 

Tlie sugar and the leaven exbt separate in the grape : 
tbai it is necessary to tread this fruit, in order to obtain 
V the juice called must^ in which these two compound 
Vegetables are mingled together. 

'The inust fermenting very fast at the tempesature of 
"W-i^O^ M. Chaptal makes it essential to fill the vat 
qiiickl/,'in order to avoid the successive fermen^tions 
that take place when it is several days filling, which he 
iayi fnevltabty makes wine of a very bad quality. This 
)day be the' case in the northern countries, where their 
' * leis tweet anc) watery grape cannot support any de- 
smugement in its fermentation, but in the southern cli- 
mates this phenomenon is scarcely ever otiserved: it 
necessarily takes several days to fill a vat that contains 
ftom fifty muids to ninety veltes^ yet very good wine i* 
inade in ttsis vast vessel. 

I i 2 Before 
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Before the muil i» carried to the mt it muii be<rim«« . 
fnily cleansed : it is then left to undergo the fiiio^s fefw 
mentation, and, according to M. Chaptail, is-manifeft'dy . 
influenced by various causes, which I shall now 8Uoces<« 
sively examine* 

Qf.th^ Injlufncc of the Temperature en the* Finaus - 

Hem^ntatwn, 

Art<9speratttfeoffl2*4.0y of Reanmur, appears tp be 
ibif.nipst prop^ for the vinous feimentationw. * it {ana 
guV^hes below this dfegie^, and is too violent : when ' 
abofe it 

It is not only the temperature of the plab&in which 
the fermentatAQn is ms^le that has a sensible iuAaenee - 
npon it ; the Abb£ Rozier has proved^ that the tem*^ 
perature of the grape at the time of the vintage influ- 
ences it so mnch, that the operation is slow in propor- 
tion to the low tempefature of the fruit when it was ga« - 
thered* This phenomenoA was observed at Montpellier "^ 
last 3r^T!r 

The vintage not happening till the end of OetalMfery , 
and .in. a cold'season, the must fermented badly^ and ■'^ 
the wine It produced 'was poor^* and very tart-, when 
taken ont of .the vat. This wine could only be div^estedr 
of thesfarbad qualities by undergoing another ferniehta^'::' 
tton in the casks, which 'lasted several- months. • • • • '<- /r 

A singular ciMimstanoe that M. Chaptal states jis^t < 
the difficulty of establishing tlie temperature of thc>'>. 
must when too. low for fermentation, so as So -eflieet tfae^/^ 
•peration regularly. I diluted, says, he, some^ of- the^.'x. 
must in water at four degrees of heat (Reaumur) above* -.'■ 
the freezing point. . I put some yeast into it, to assist- .sr 
the fermentation, which commenced in a reasonable tinle^^ ' 

when 
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when^tbc'tettiperature rose to 16 degree^ .but it taoa 

ceased. A ftimilar quantity* of the must, dUnted und 

beatedto 16. degrees for two days b^f6rc the yeu«t '.was 

sdded to it, underwent a more regular and complete 

fermentation. 

On the Influence of the Air in the Vinous FerTneniation. . 

la order that the process of fermentation may pro* 
ceed regularly and. expeditiously, there mast be a free 
communication between the fermenting mass and tlie 
air. Ought we to conclude from this fact, that the air 
enters as a principle into the product of this operation, 
or ai' an element of decomposition? M. Chaptul's ex- 
periments refute these consequences, for he has never 
perceived the air absorbed in the vinous fermentation. 
Its influence is limited to the facilitating the disengage- 
mentof 'die carbonic acid gas, which would diminish 
the aotien, and finally put a stop to the operation. 

The free contact of the air, which is useful in thi» 
respect^ has, however, the disadvantage of occasioning 
a gfeat litete of aroma and alcohol. It is also discovered 
dut wioe feiwiented'in vessels nearly closed is often the 
i t ro og iip rt y aad Uie^most agreeable to the taste. To dbw 
t«o thisr advantage ^without entirely interrnptingtbe ' 
Mmmdcflitioii w4th the air, M. Chaptal reqeminends* 
cwtfing the vat with- planks, on which may be extended' 
coveriida, composed of old cloths : an excellent method,^ 
Kbich costs little, and may be ea&ily practised. 

The waste of alcohol in the vinous fermentation is 

proved by the experiments of Dom Gcntil, and by M. 

Chi.ptmPs happy application of it to the fabrication of 

vinegar.: Perhaps too, it is also proved by the two fol- 

fieicts. The white grapes found whole by M." 

Coste, 
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Coste^ in the head of the vat, 9X the time the liqoor 
was taken out, bad the taste of grapes preserved in 
bnuidif. I have met With similar grs^s, 'whidh'bad' 
their ndiole surface bristled over with small crystals tft^ 
addalated urtrite of potash. Do these phcnomebk In^- 
dicate that the grapes bad absorbed a portion of ih^ itl^ 
cohol that escaped during the fermentation, wBidi 

would have deprived them of a certain quantity of waW 

« 

of vegetation ? I can hatdly snppose it' * ' ' 

IIL On the h\flu€nce of the Bulk of the.ftrmewting. Mam 

on the Vinous Fermentation** i. o. i/ 

It is certain that the activity of the vinous fenbenta^ 
tion is proportioned to the mass. M. Chaptal has sMU^ 
must put into a cask that did not terminated its ^fendenta* 
tion till the eleventh day; whilst a vat fiHed'mtb the 
same must, but which contained twelve tiihiies tile qtum--^ 
tilgr, had finished on the fourth day. Thei tteat In the' 
caskr did not rise to abbve 'seventeen <iegrecii;''lill®iil 
reached twenty-five in tbe vat ^ '^^^ 

It. may be imagined that the wine in Aec^aVcMw 
sioti>e so good as that io the vat, where the dtootfipdt^' 
tioirof the principles of the must had beeb inore j^ei^ 
feet. However, a large vat is subject to this diimdvaik^ 
tage, that as it acquires a stronger heat, the vobtilintite 
of the alcohol and aroma which form the chirf virtu'^iii 
ibe.wine, is in greater proportion. ^V 

IV. Onjhelnfiueme qf the Constituent Prineydes ^Jtt 
Must on the Vinous Fermentation. - ' . » 

Water, sugar, and leaven, are the principles t>f flr' 
must tbflkt, have a marked influence on the fermoi- 
tatioo* A too large or too small a quantity of anV'^' 

...» . • - .• ■ 
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of these principles is equally ii^urious to the opem- 

Tbe mast when charged with too little water nnder^' ' 
goes an incomplete fermentotiouj because the first por- 
tions of alcohol that are produced, being highly concen* 
tratedy .preserve the undecomposed sugar Stoa^ the ac^ 
tion of the ferment ; whence proceeds a sweet and 
syrappy wine, like the Spanish wines. This is remedied 
by thcr addition of water, which instaYitly restores the 
vinous fermentation. 

.Must .that is too watery ferments with difficulty, be- 
cui^ the fermentable materials are too much diluted. ' 
In thi| case the wine produced is weak and pale.' ; ii 

.The best remedy for this fault is the addition. of xiusti 
evsporatf^ to eighteen or twenty degrees of the hydro- 
m^rof. Beaum<3. M. Chaptal justly observes,, that 
pe^.far^ mfifX betaken not to thicken it to the cdnsist^ 
eace of extract, for then it coagulates the yeast, and* 
t^^^from it the property of ^vancing the fermenta- 
tioa. it ogufy be added to the Hquor in the vat until thts- 
licpid ^Acqaires th^ uaual consistencoi which is between- 
tb^ei|^th and f\t'teentj^ degrees of the same instrument. 

. Experiments whiph are. always; successful have proved 
4e utility of this method.'- 

It has, however, the disadvantage, that the precipiw 
lation of the tartar is more rapid, and that, by a natural 
OHMquence, the' colour of the wiire is changed. At 
lesit this has-i>eeit observed to be the consequence in 
Laqgifedoo. .^Tbc^ ivine incrchants call it b false colour. 

. 1 think this c^lpFeck mus^t. be attributed to a precipita* 
tin^of tjirta^r^ which cannot remain dissolved in the must,- 
ju^ of which the first crystals that are formed attcact 
pthers from the general liquid by a molecular affinity. 

Thii 
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This precipitation being admittedi it Is easy Uii 
p;inc liiat tlie tan«ir ia precipitating carries witH it 
colouring natter on which it acts as a mordant 

Sugar being by icseif very proper for preserving o 
5ub:ktancc;i, lis excess in the must would cause the 
mentation to be mow and imperfect, and necesauril 
hirnisli a wine containing much undecora posed- suga 

in iuks waso vrust khouid be added to the must 
order I J rcsure the proper proportions between tbie 
g»n' M\X tlio foruieni. 

Ti-.o addition of tartar in a small quantity, jiSj 
insiaiioo. h«If a pouud lo an hiindred pounds of n 
and fucdituting the solution by boiling, is advised b; 
Cbaptjil, who regards the tariar as promoiing the 
iDcMituiion, and rendering tho decomposition of tlie s 
more complete. 

Too Ii:tle si:g:ir prevcris a brUk and regular fen 
Ui;oi\ and le:ive$ a Sa'' wine. This fault is obvi 
b\ u;e help or mead, or boney ; and >ttll better bj 
&,:/.tlon of rt'o'asses cr st:gar, of ahich the propor 
*>;cci sLouId be ;' v:m dve to teu p.uts to a bundr< 
iru<:» u :hb Luecl.x:d sik:;^li ever be jJmitted amor 
iu«^;.:x p:i.:.ve. 

T. > JL^.i'; :": .? iMr.ic-'jr'v i:?i:5r^:iNible whei 



tsie::: '* ;n e\>.«i'>* : i -le u;-.-:. w:..Cii nappens n 
v\\sl<v:- *:r „■* LA d.iiL- ; ^.-xu: ,>, whe^-e Uiev make 
X **^*xk A:;i s^-'w* »: "je. v^r.- >u>s.er;loic oi decom' 
i.,'C* vis icvv-^: of -^e *ureriLM:2iIj.2<e cfihe fern 



a>x* j^.u'i-e. T- > fV-.Tvyje. w^ die ccntran 
soofa^iui;^'^ jBj-^r'Vv: iz w: '>ev:;:c"::e \:f the juic 
cvt^i'C ^rxfv* b^tr^ rjt: ?-icc:. arc tiien :: :< uecc 
ro wv'ir r-o Un: ^v.l^:« J.";;-:afi «: e^ ihere is an e: 
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flue^op. the ¥iiio}is;^feniieDUiMNi, . M. Cbaptal japidlf 
nifliffli Um coune th»t it takei. Ha^ ipedMof iheintnM* 
>fo|iMflM)ticm vhicb occasioDs thi4 <;nict| that is called .die 
1) (IHmifini.ife UVen4ang€i ha mei^ona the heat and the 

HjljjWg^gfwept of carbpoic p^id gas; nod he. indicatet 
iii 9^ ue> the results of tbig (^per^tiod. l>hiUl uotiee such 
■i,q(t|hjNff ifsttlu aa are most renifrkable, 

L Oftkt Disengagtmeni Wf carbonic acid-gas. 

Tbe production of carbonic acid gas takes place in 

«^ uu^ Tineas fermentation by .the re-actipn df the ,princi* 

, pies of the sugar already changed bjr the lea?en ; a. ce- 

action in which b effected an abstraction of cartbne ana 

OTjfgau The gas that resulti f^om it H dissolved at first 

ia die Kaotd^ but in propbrtien as its formation cond- 

';^^ to nmaifest. .n effbrveicence proai>e«dT>]r the dfl^. 

<ittgag e aiteitf • of this gas^ which soon disperses in die a^ 

MOspliAe^ and renders it mephidc if the precaodoni 

• 4l4iceted by M. Chaptal are not employed. 

^ ' I^'wbibt the wine is sdllfermendiigy itispiitinto 

tiolUaii and fery strongly stopped, the feihnentadod con* 

. 4MiBS^ and the gas produced dissolves gradually in die 

.-mee'imdl it is saturated; then the fermentation li 

I Moiiped by the pressure of the gas- that remains free in 

tte empty part of tbe bottle ; and tbe wine that re^ 

/Afti ia very sprightly aild gaseous. They produce* 

. %o ether in Champagne ; but Jt 'is custbmai^ there to 

'#Bcaiitthe wine several dmes. in order^to separate it 

fimn the deposit that forms. In Languedoc they render 

-jpuNiooi tbe very syruppy white wines that have not been 

' vetteilf^ h|y JMHtiag a fkw grabis of wheat ihto the botUeif. 

Voi. XIX*--8ftcoMD Saaisa. K k These 
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These gmitSB undoubtedly qontaia leaven^ .wfaj|^, ^-^ 

oiting a new fennentaUon/ prodaces carbonio acid gfl* 

r. B«t,'-'ai-M.Ctitfptel refriarks, it is not only to. tbe 

ijitasfuce of f cai'boiiicr iu;id gas diat the -gaseous wiue 

emaats good qualkias;' it also <>wes them to tbe aroma, 

aad to the portion o( atcobol which the carbonic acid 

<liat ia disengaged balds in solution. Tbe ingenioua 

. idea cf ^Biaking vinegar with this gas, t^ken from above 

ih%.'Olupeau deU Vefv/Mnge^ proves tbis.diiwolotion of 

-aleobol, .which is also eonfirmed by M. de Humboldt. 

Finally, the iu^pression which this esteem^ wine .makes 

OD'eur organs of sense leaves no doubt of ,its cQpiitain- 

Jng something. more than carbonic acid gas ; thus it.l)«9 

never been well imitated by tbe simple coade|»at|on 

pf tbU saseQus t>ody. - . 

In proportion as the sugv pf tbe must, altered by Uie 
fftrmSl\^. Jo^s ite rylbpiie and oxygen to give ^ carbonic 
acid g^s, it also Iq^ s^ little of its hydrqgeoj wbieht 
i^)(^bui^ci wit^ the ni(scenvoi(ygen of tbe sugar, forms 
water. . The cpntinuanpe of ^these attractions changes 
the. sugar iqto t^at particular product called aleobol. ^ 

The quantity ^f ^Icphpl produced is always in pro* 
nenipn to the quantity of sugar decompm^d. . The le^ 
^ti;^,9^. jntfxicating (iquor cajUed wine, ui 'wbicbis 
found alcohoL water^ mucilage, tartar, and :c6lourmg 
flatter, &c, 

^. Chaptal places the sour^ of this colouring matter 
in the ski^ of the grape; and considering it analogo 

- .to i^ib^ be observes that it dpes not dissolve by; the fer— 

- .mentation, of must until the alcohol is developed^ . 

^ It ii incontrovertible^ tl^atx the colour of wip^./ift al- 
ways ioanenoed by, the ^MWkiQi.of ^^okM^I^ 
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tMftft^^oidMing of tb<$ ivin^' itf enti^ly o«nngt6 cte 

HlilMohdri^ acdoh of the tflcofaol prbduced/ Our 'iiithof 

• anhOfttMcief' a coloili* #bich id almost ai bUckairmfc^to 

the very weak wines made on' the bank's of tbe^dei^ 

and Lrire. It is not uDcominou at Moiitpelier taueat 

Very ripe grapes, the juice o( which is of a strorgired 

eotouf. In this country we hare seen, iii l80i^^^ ^® 

- IkMitC aSreirdy coloured at the mDnient of treading did 

(pn^t^es, ^ jret the wine produced frbrfi it was less deejdj^ 

^ cofouied midf l€M spirituotls thiin usual. - '\ 

These poshivi^ facts app^r to contradict the exchi* 

rive eolburing power ascribed to the alcohol^ by aqtiog 

on the skin ef the' gnipe. 

0/the Means rf governing the Vinous Femicniaiunij 'Md 
iff the proper Time and Method qf drawing the JVin$ 
■ [ ma of the Fats. 

M. Chaptal devotes two articlies to the above sifb* 

Joots-; and he shews in the firsts the manner in whiiih Ibe 

wine-msLster should remedy the deficiency of tempcita^ 

ture, and the too great or too small quantity of some of 

. the principles of the mu&t. As I have already treated 

^. on this subject, it is unnecessary tp return to* it 

In the second article he affirms^ that the moment of 
. the^ disappearance of the su^Siry taste, ahdthlj 'dfelre- 
lopemen't of the vinous, is the proper time fof"tkking 
. ^ tlie wine out of the vat: ' *** 

' . 0/ the Acetpiis FcrmaiUUin^ .. 

This fermentation differs from the preceding inas- 
much as.the product is constantly acetic acid. Theiex* 
* " tfethe'facirit^'witb \vhich a' number of bodies fariiish this 
'" 'ma^^'^i^m ^^ht ait^hiddtas; itrKierf the ifrocesses for 
'^'^' K k 2 making 
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maku^- ^WQgv very numeroup ; but t)f^ tb^ JP^W^t «ia j tr.c «» 

be successful |t b nec^miy tbat tbe sc^fNMi fanpeiHa^ :/:^ r^^ ' 

tion sbould take plsce.uuder favourable dccttJop^WMVir'- ' 'a^** 

M* Cbagtal describes six, which appear to meiQ b^ Bft« .. scis^^T 

ducible to the following. .^. ;:be«^ 
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I. The Presence of Alcohol^ or of Materials that produce it. 

AH alcoholic liquors are susceptible of the acid fer« 
pu^ntation. The more alcohol these liquors contain the .^^ i 

more acetic acid they give. It must be observed, that , ^^^ 
the pure spirit of wine does not change into vinegar : , i«.^ 

besides the fiermentable vegetable matter, of which I .^^ 

shall speak below, this liquid requires also to be weak«^ 
^ned with water, without which it will only produce a 
little very strong vinegar. And as the vinegar in this 
state H>f concentration can dissolve the alcohol, it seizes 
the eifistiiig portion, and prevents it from acidifying. 
This happens when tlie best vinegar is obtained from' ther_ 
b^t wine. There then remains some alcohol associated 
with Ail acid, and it is that which gives to good natural 
vinegdr its agreeable odour. 

II. The Presence of a fenncntahle vegetable Matter. 

The necessity of this matter in the acetous fennenta^ 
tion is evident ; and it is well known that wine whicb is 
destitute of it will: not turn sour ; the makers of vinegar 
also- reject that which is glutinous. It is likewise well 
known tbat wine sours with Uttle trouble when the iefs 
are agitated, and when we mix with it tartar, gluten, 
fermeoty and other vegetable matters that act like yeast. 

III. Of the Contact of the Jir. 

All chemists agree in considering air to be iodispenMi 
ble to the acid fermentation ; they even cite, fccujnat^ 
^ cicperimeuts 
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exp^ijUirtts io^iraiiikirt of tkc proposition. ' Tei fi^c'her 
ujM/'^ ftiA inade TiD^gar in closed veiMeb; and' 9£ 
Vau^liMln baft alto tnade it, by leading in a fall flaggdn^ 
caraftrlljr stopped, a solution of sagar in which gluten 
bad been diluted. 

IV. Of a Tnnperafure from 18 to 22^+0. > - 
Wine will soui^ at a lower icmneratnre ; but then the. 
fermentatiori is wcfak, and does not proceed with^ the . 
■^me" regularity as when the atmosphere arrive^. at. tbis - 
^^^mperaiure. 

In convening wine into vinegar the alcohol entrrd/ 

sappears/ unless, as M. Chaptai observes, the ac^^d-^ . 

cation is incomplete. But it is- a question, wbetber 

alcohol be the only principle of wine that changes 

^to vinegar; it has been said that the other materials of 

ibe cotniribute also to the forutation of this acid ; and 

upposin'g this (e be true, it will not remain less certain^ 

at it is chiefly by its alcohol that wine is changed into 

inegar. The chemical changes that this body undergoes 

n the course of this conversion are what we u)ust seek 

or. We might explain this phenomenon id relation to 

"^^e action of the vegetable fertnentable matter by attri- 

^titlngktO'tbdtthr. Ih the first case, M. Vauquelin' sup* 

poiea that.this Aattef takes frdm the alcohol, carbone 

^utdbydcogen,^ td oiake amTnonia' and an oily matter, 

vMiich Leav# an alcohol more oxygenated, and wfaiGfais 

^lie .TioegSB'.'-. Ja the second' case M. Thenard con^^iV^ 

^bat tl^atmospberic oxygen makes the same*abstra6t)6it§ '' 

'i^«a..the iiiltlohol,v wbeuee are fonaed watet aitid e^r-*' 

*^onic acid gas.' J 

la. each' bjrpotliesis the acidification of the wine is_ 
^Hisrt^h^ thai>e>ttt-actiort.of a dertain qitdntily of Kydro-'* 
S^n a6d carbone from the alcohol, whibh Y^'iidefi'iU 

oxygen 



oayg^ (ii'^^oi^lnimt tn the tober prindples jsf'fiia WBttte 
fM:id produced: The excess oF this b^ygeii it not VJerf 
great, since tbe analysis of tbb acid, by the stipeir-oaj^^ 
genated muriate of potash, gave to Messrs. Gay Lttsies 

4fid Thenard but *2,865 of oxygen at tbe most. 

... . > • ■ 1 _ 

This analysis evideudy shews, that tbe atpobol rf<* 
quires very litde oxygen to change it into' vinegar, iua 
also that vinegar is the least oxygenated of all tbe ve^[e« 
table acids; an idea very difierent from that whicb wiak 
of this product the last term of vegetable oaVgenatitOB^ 
Finally, this analysis shews, 'by how many diiferent tfxp* 
tbods vinegar may be made with little trouble^ 

In the number of these methods M* Gbap^l carefiiill^ 
describes those tliat are employed in making ?iiiejnjr 
firoqi wine and bieer. • . . 1 

The following is M. Ch'aptal's account of the method 
used at Ghent for making vinegar from malt lioaior. 

1,440 pounds of malt. 
540 ' wheat 

390 buck wheat 
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2,370 pounds. 

These giaiiis are ground^ mixed, and thrown imp 
the boiler ; twenty-seven casks of river water are acUadi 
the whole is permitted to boil for three boars, and 
yields eigliteen casks of good beer> which is dnawaoft 
Then, on the same grains are poured eight moie- casks 
of watef, which boll for sixteen or eighteen hoursy^wbn 
this is also drawn off. This second operation famiglHM 
ivhat is called small beer. 

The fermentation proceeds according to die knowii 
'prbcesses for making beer, only vifith tbe di£EereDce tiMi 
no hops are used* . . .' ''" . . 

The 





t that contaiD netirly t&ree casks. Tber enopfov fior 
tDis paipose DO Qtber casks tfaan those that have con* 
tatned Spanish wiiies or brandy. These barrels orpip^ 
aie 1^ b^de each other vpoo iressels, that raise thml 
dmit'afeot from the gromij* They are placed ma 
MT^ipeii situatidDy "that ttothiag may intercept of 
Mtfttp tbe fays of the sun ;' and a hole, six or eigii| 
loSa jgwi«t i< OM^ ID the upper side of xbe caa|u. 
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¥megar*makers leave the strong aad siMlibeef 

to fennent separately^ and wtam vinegar of txpqiiabr 
^" whidh they.af^rwaWls mix ; otbers qiix the. stimig 
snail Wer together . previous to the fermept^oi^l 
A It is Bidifferetit which method is followed. w 

The barrels are only QUed to.wiibin half a foot of.the 
^xp^amg at the top. This precaujtion is necessary, '^fuip 
^he stnif^ beer may not run over during the fi^rmenti^' 
tion* The barrels remain always op^n, and tiles are put 
4»m the hole at night, and in rainy weather. 

It is usually towards the end of May that they begta 
to make the vinegsir, and it is. completed.in about four 

■ • * • 

<Hr five months. Towards the end of September they 
iidL It for sale. 



rSach cask of beer contains one hundred aqd for^ 
Ms [Gbeot measure), which yield only one hundred aqd 
Tpentir pots of Tincgar : thus the whole brewing p|»«» 

pes only two thousand eight hundred and eighty 09^1 , 

Vinegar. ' ; . 

n order to understand these quantities^ |t is ^tiecf^* 
Jlry to observe, that the pound at Gnent ahd the pound 
A Paris are as 13 to 10; and that twentyrthree pots 
went measure equal ten Paris pmts. . . : j .. 
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V^orstacUffiinoer ; for a rokebine.or iostofiiainit fN^coi 
log «rMi and praparing k forsp^noHig^ «im1 «bo 
dreaniiigf flax and prefMring; Iffcr apiMHlig; aad' 
ceitibi improremeBto in Cht constnictioii of a lAid 
luown hjr ika name of a Breakiog-Awi^' fbr Mli 
and dealing of ibe wool from tbe.coinbs «aed U* 
loBrtHBientlotted maofaine, and also a^ttof^'M oe lib 
by fire or steam Ibr the parpoie of beatiiig thtf 
combs. Dated Juno 1!, HI ]. '^ -f- 

' JosRPn TAfTE, of Bei'moodsey New Bead, ftt 
county of Surrey, Gentleman, Bryan Donkb^ W i 
Bioitdifey, Engineer, and William Dixon, 6f Benw 
aey aifbresaid, Millwright; for machinety for flniil 
piece goods or other flexible articles or maCeriall of 
like description, by glazing, burnisliin^ graining 
sind^fng impressions upon the surfaces thereof retj 

lively, as may be required. Dated June 1 1, iBl !• 

* 

Wij^UAM PiPEtt, of Woolv€?rley, in the county tof \ 
irester^. iron*maDufacturer; for an improved mod 
iDatiufaU;turing gun skelps. Dated June 1 1, -181 1/ 

RicuAKD Waters, of Fore-street, Lambeth^ in 
eoimty of Surrey, Pottery for a method of maonftbi 
ing poucry ware. Dated June 14^, 1 8 i 1 . '~ 
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N»CXIIL SECOND SERIES. Oct. I8ii. 

Sj)eei/icati<m of the Patent^ granted to Joseph C. Dyeh, 
of Boston^ State of Mas^achusetis^ one of the United - 
States^ now residing in Graffs Inn, Ijondon^ Merchant; 
Jbr certain Improvements in the Construction and Afe- 
tkodof using Plates and Presses^ and for Combining vaii^ 
mu Species of Work in the same Plat e^ for the Kind of 
'Printing usually called Copper Plate Printing , designed 
for the Objects of detecting Counterfeits, for multiplying 
Impression^ and saving Labour, Corrnfiwiicated to him Iky 
i FWeigner residing abroad. Dated October 1, 1810. 

WithaPUte. 

J. O all to whom these presents shall come^ &«. 
^OW KNOW Y]E, that in compliance with the said provisOi 
I the said Joseph C. Dyer do hereby declare that the 
V^&tiire of the said invention, and the manner in which 
^^ same is to be performed, are particularly described 
^nd ascertained as follows ; that is to s$iy : First 
*^hereas engraved plates of copper are, from the nature 
^^ that material, speedily worn out, and cannot be ac- 
curately and precisely restored to their original state, 
Vol. XIX.— Sbco5D Scbibs. L 1 ani 
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and do require great skill and expenses to retouch thenr/ 
I do construct and use a plate or plates tifade of steely^ 
eitlier throughout or (by preference) only as to the £ikee 
thereof. And I do make the said plate or plates muck; 
thicker than ordinary, to the intent that the saoie may 
not be liable to spring, bend, or be injured, by the act 
of hardening (hereafter described) ; and in ord^ alsO! 
that they may not be subject to break or get injured 
whilst receiving the necessary degree of pressure, ia 
using or printing with them. And the said plates may 
also, if convenient or requisite, be made atid fasbioiiedr 
and engraved of iron of the most uniform texture, oxoi 
steel decarbonated or converted into iron. And after 
the workmanship of any of the said plates shall hate 
been completed, I do then convert the same, or Uie sur- 
face thereof into st^el, by the method called cementa- 
tion^ or case-hardening, and I do Uien render them 
bard by immersion, when red-hot, into water. And I do 
farther declare, that the purposes aforesaid may M 
effected by the i-arious well-known means of decar- 
bonating steel, and cementation or case-hardening ; buf^ 
that in preference to any other method I do use the foU 
lowing^ namely, I make my plates of cast-steel, pro- 
perly shaped, and I do then decarbonate or convert the 
same, either partfally or wholly, iuto iron, by putting 
the steel plate or plates into a box or case capable lof 
being closed and luted, and of sustaining heat ; a c^t- 
iron box will answer very welL The steel is surrounded^ 
ia the box with oxyd of iron, or rusty iron filings, frohi "^ 
half an inch to an inch thi(fk on every side^ aa<l in thi« — 
state the closed box is kept red-hot for not less thai^^ 
three nor exceeding twelve days, according to the thiek^ 
ness of the plate, and the depth to which the decar^ 
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booating process is intended to be carried. In general 
nine days answers very well for common sized plates, 
which are about five-eighths of an inch thick. And 
again, to convert the iron into stbel^ after it shall have 
be«n engraved, etched, indented, or othenvise wrought' 
with the various species of work as desired, I do put the 
same into the box, as before, and surround it on all 
3fdes with a powder, made of equal parts of burned 
bones and the cinders of burned animal matter, such aa 
did shoes or leather, and in this state I expose the box 
widi its contents closely luted and secured from air, to' 
a blood-red heat for three hours, after which I take it 
out, and- plunge it perpendicularly edgewise into cold" 
water, (which shall have been previously boiled, to tbrt)^ 
off the air that it may contain,) in which I gradually and 
slowly lower it to the depth of three or four feet, and" 
feavc it at that depth until cold ; by this means the plate* 
becomes hardened, without danger of springing or crack* 
i^Yg. And in order to make the same more tough and 
t'GRacioas, I brighten the under side of the plate vtrith ah 
it stone, and tlien heat the plate until this brightened 
rt acquires a pale straw colour. And, lastly, I cool 
e pliite in water, and polish the surface ready for 



The above process of tempering er letting down must 

m carefully done, according to tlie precautions well 

vown to workmen in steel, such as applying the heat 

S7}in a larger and thicker mass of cast-iron than the 

late itself, or from melted lead, or (which is best of all) ' 

^*dm a bath of oil, heated to the temperature of 460 

degrees (or thereabouts) of Fahrenheit's scale. Plates 

'^^s cofistructed are what I call Perkinses Steriographic 

Steil Plates, one of which will serve to give as maiiy 

L 1 2 impre3->ior::5 
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impressions as would wear out a great number of copper' 
plates ;. and from the use of these thick plates (virhetker 
they are constructed of siteel as aforesaid, or of any; 
other metal) another considerable advantage is deri'vedji 
namely^ for the printing of bank notes, bills of ex* 
change, lottery tickets, or any other prints or docu- 
xb'ents wlierein a part or parts of the impressions from the 
plate or plates may be required to be changed from time 
to time, the same is efTectqd by means of any number: 
ofinoveable blocks or pieces fitted in the said plate8,» so 
as to form a part thereof, and having engraved, ur otber-^' 
Vise wrought thereon, the said parts or portions of the 
impressions, which are or may be required to be 
lihanged ; and in constructing my said plates for^ ibis 

S'' ' ' ' ' 

purpose I cause holes or mortices to be made through 
them in such place or places, and of such sizes and 
figures, as the part or portions of the impressions re- 
quired to be changed may determine. And in diese 
mortices I place the said blocks or removeable pieces, 
(aftex they shall have been made, engraved, or wrought, 
as aforesaid, and which may be of steel or other me- 
tat,) and accurately fit and secui*e them therein, so 
that tlicir engraved, or otherwise wrought surfaces or 
faces' shall be evenly disposed, and form a plane with 
the face of the plate. These moveable blocks are par- 
ticularly calculated to contain the names of places 
• . . , 

whence the notes, documents, &c. are issued of banfc^ 
j'ng and other companies ; the denomination of amount 
of the dates, numbers, &c. &c. ; in all of which eases 
they will serve instead of new plates, which it would 
otherwise be necessary to have. And such r^noveaUe 
parts of the plates will likewise be found useful in all 
cases where it may be (lesirablc to make frequent kltfim»* 

tiona 
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^ow m the figure^ or general appearance of the said 
nptes^ docuiDents, &c. which will have a tendfsncy to 
4ttcounige counterfeiting of them. 

Secondly. . In order to render the counterfeiting of. 
bsuik notes and other printed documents more difficulty 
or physically impossible to be done with precision^ I do 
poDstruct and use a compound plate, called a check 
f\Mi the impression from which being taken upon th^ 
btjsk or other part of the surfaces of such notes and do« 
ciunents, will afford various corresponding gageJines fof* 
eiamining the same. Aud I do form the said cbecki- 
plate, by placing any number of pieces of steel (decar* 
boDated as aforesaid) alongside of each other, and so fitted 
togedier by the adaptation of plain or other surfaces of 
<X>Qtacty and of such dimensions as to constitute one 
plate, which I do fix in a frame, by keys Qr otherwise. 
And upon the said plate I do engrave^ etch, impress, oc 
ptherwise mark, or make a variety of lines, strokes, let- 
\iOB^ flourishes, or irregular chance work, such as may 
be extremely difficult to be imitated without gceat ex- 
pense, or altogether impossible to any considerable de* 
^ree of precision. And then I do separate the said 

• 

pieces,* and reconvert their surfaces into steel, 9nd 
luurden and finish as aforesaid. And in tecomposing or 
putting together the said compound plate, I do inter- 
Poie betweea each engraved piece another correspond- 
H^g piece or slip of cast-steel, which may be polished, or 
We any uniform or other ground upon t\\e surface 
-^lereof. And I do then securely fix allthe said pieces 
^alternating with each other in a ease or frame, and 
^Q same do then compose and constitute what I call 
^^^m^4 Check'plaiej and will afford an impression con- 
ing j[)f jper^Q stripes of engraving alternating wi£h 

other 
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other stripes of plain paper, or paper 'having thereon^. 

• 

uniform or other ground, as aforesaid. And I do de*, 
dare, that with regard to the use and application of the.: 
said check-plates for detecting counterfeits, I do ouH 
only examine and compare the suspected note, docu- 
tnent, or print, with another note, document, orprioty, 
which is or shall be known to be authentic, and truly 
made or printed from the original check-plate supposed i 
to have been counterfeited; but I do also fold bacl( a., 
part of one of the said two notes, document^ or printf^-, 
at one of the lines of contact of the said plates, or eber 
where, and do apply the folded edge upon and against ' 
a line of the other note, document, or print, which 
should or ought to correspond with the first*mentioned • 
line at which the said fold shall have been made | and iH. « 
the event of the (nost accurate, precise, and determl*^: 
naite correspondence and agrc'ement of the lines, strokes^ . 
letters, flourishes, or iiTeguIar chance work, being found . 
to take place in both the said. notes, documents, or print, . 
I do pronounce the same to be both authentic and true^ i 
but if otherwise, I do infer and declare the suspected 
note, document, or print, to be counterfeit 

"And, thirdly, for the same purpose of rendering the . 
counterfeiting such notes or documents as aforesaid mor^.^ 
difficult to be eBccted, I do avail myself of the proceM i 
of engraving, or otherwise marking or making varipw 
lines, strokes, letters, flourishes^- or irregular, chaiipe 
work, as aforesaid, upon blocks, or pieo^ of steel fiiced i 
together, so as to form one plain surface, as hereinbefori^ * 
described ; and of afterwards separating the same> in or* 
der to form the parts of a print, or impression, so capa« ■* 
ble of checking with each other. And I do make and 
use the said parts as punches, or impressing xns^ruoientSs 

foe 
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lor making tbe like lines^ ttrakes^ letters, flouiidiesy \^r^ 
irregular chance work, in a reversed manner, upoo va- 
rioas parts of the face of another plate intended tp.ber. 
used for printing. And I do separate the said p^rts to 
be used as punches or impressing instruments from each 
odier when completed, and do securely fix tbe same at. 
regular or irregular distances from each other in a frame, , 
or mortised or perforated piece of metal, so that the en* ; 
grayed faces thereof shall stand evenly in one plane, a 
little elevated above the face of the said piece of meta?^ 
And be capable of being used all at the same time for 
luakiog or iikiprcssing the said reverse engraving upon 
the last-mentioned plate by the application of a suitable 
blow or regulated pressure. 

Fourthly. A^ to the method or methods of making 
tbe engravings, marks, or designs aforesaid^ upon the 
said plate or plates, I do use all the well-known nie- 
thods of engraving, properly so called, which consists 
in tbe mechanical use of various tools, and of etch- 
ing, which consists in a great measure in the chemical 
use of aquafortis, or some other corrosive fluid or ma^ 
terial^ through the interstices of a ground. And I do 
also produce imitations of block work, and multiply the. 
same engravings upon metallic plates by means of hai^cl 
sttfel flinders, which I call indenting cj/linders, having 
miltks, impressions, or engravings, upon the circular 
fate* thereof, which I do transfer to the face of the plata 
itself, byicausing the s^id cylinders to revolve on, and 
move backwards and forwaids, over the surface of tbe 
plMe under a powerful pressure, by which means th^ 
figltres, letters, and block- work ou the. cylinders, will 
be indented or impressed upon the plate. And although 
the fvef^rence is undgubtedly to be given to the stee| 
^ " ' ' ■ plates^ 
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{ilatieiy constrocted itnd madtf as aibi^said, for printing 
in all cases where durability and the other desirable 
qualities hereinbefore mentioned or alluded to are or 
may be required, I do nevertheless, whensoever the 
same may be requisite or desirable for carrying the said 
invention, or any part thereof, into effect, mak^ use of 

« 

copper, 6r any other fit metal, for making plates for ef- 
fecting impressions from designs or engravings as afere- 
•^id. 

Fifthly. With regard to the method of using plates 
and presses in the annexed designs. Fig. 1 (Plate XIV.) 
exhibits an improvement in the table or board, C C, of 
the common press. Fig. 4, in which P denotes.' a cell, 
containing a ca^t-iron or metallic box, for the pur- 
pose of placing therein a heater, represented by the 
part opposite the same letter in Fig. 4. The dot- 
ted space/ Fig. 1, denotes a perforated plate laid in 
a groove in the rim of the said box above the heater, 
and upon this last the engraved plate is placed, and may 
be kept at a proper temperature, for a considerable 
time, without changing the heater or removing the plate, 
which obviates the inconveniency that would otherwise 
attach to the use of the thick and heavy steel plates^ 
aforesjtid. 

Fig. 2 represents a cylindrical inker, which I use in- 
stead of a common dauber, (or rubber as they are call—- 
ed,) consisting of a sufficient number of circular piece 
of cloth or felt, accurately of the same size, which 
put upon an axis, and confined together with a cylin- 
drical piece at each end, closed against them by being 
screwed upon the axis, or by afty other fit method. 

Fig. S represents this inker not completely made up. 
The ends of the axis are continued beyond the pieces 

which 
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ivdieb confine the cloth| so as tb afiTord btfndlesr, by 
which the same OMty be it>lled upon the ink- block, and 
upon tlie plate, whereby the fricrioa Occasioned by the 
serikidg'atidrubbiitg of the old inker is prevented, and 
a great saving in the wear of plates produced. And 
in order that these opperations may more easily be per* 
formed, the said bandies are included within cases of 
tio, or other fit material, which allow the said bandies 
t& tarn freely therein in the use of this inker, of which 
(the fieices when compleat form an entire cylinder) the 
fame is to be rolled first upon the block or table con- 
tmning ink, and when duly filled, then upon ^ the en* 
graved, or otherwise wrought, printing plate; which 
last ia to be wiped and cleaned of the redundant ink as 
usual. 

Kg. 4' a copper plate-press, of the usual form, hav- 
ing the pressing cylinder d reduced at 'one side, in the 
weU-known. form called the roller, (chiefly used by 
calico-printers,) for the purpose of allowing the table and 
cushion to return by means of counter weights after the 
impression shall have been taken ; and when small plates 
' are used the reduced portions of the surface may be 
more in number than one. In the use of this press (to 
which I claim no exchisive privilege excepting as to the 
improvements of the press-table, hereinto before de- 
/ scribed) the pressing roller is constantly turned the same 
^ way, and as the plate does not require to be taken out 
for beating, the saving of time and labour is very con* 
si£|erable. 

Fig. 5 affords a front view of the same prpss, ^itb the 
blankets or cushions up, and the press-table brought 
- firv9Atd by the counter weighu. 
^ VbL. XiX.-^EconD Serxes- Mm 'I'ig. 
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Fig. represents the form in which I usually make 
flay aforesaid indenting cyiinderSf (as being the most 
convenient to be used), but this form may be varied ac- 
cprding to cirtumstances^ the long end of its axis (with 
^e winch, thereon) should -always extend beypiul the 
edge of the plate to be indented so as to allow the winch 
to turn freely, and cause the said cylinder to revolve 
anti move over the surface of the said plate* In using 
the indenting cylinders, I adopt a long foot lever with 
two branches, which are made to press on the axis of the 
said cylinders, on each side of the indenting sur&ce 
thereof; and (extending iu a parallel direction over the 
plate) the said branches are made smooth, so as to allow 
the said cylinder to revolve, and move laterally under' 
them with such degree of pressure as* the nature of the 
' work to be impressed, and the density of the plates may 
. require. And although I find this the most convenient 
method of performing this indenting process, yet any 
other method by which the cylinder may be made to re* 
'fDlve on the plates, under a suitable pressure, will an- 
^swer, and may be left to the judgment of the workman. 
The indenting cylinders' I generally make about one 
quarter of an inch thick, and two inches in diameter at 
their indenting surface, but the size and proportion 
thereof may be considerably varied, without preju- 
dice to their performance. The indenting and ink- 
ing cylinders are drawn on a larger scale than the other 
figures. 

.The invention here described, with the numerous va- 
luable improvements arising from, and connected with 
it, are the result of many years labour, perseverance, 
and stud}*^, which. have been devoted thereto by Mr. 

Jacol^ 
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Jipob Perkins (|tbe inventor thereof), a gentleman well 
known in New England ai . a learned and rery snperidr 
artist, and author of many new and important inven* 
lions for the advancement <af the arts and manu&ctAres. 
of that country* 

The above improyement will (I have no doubt) vbe 
found of great importance in this country, as adding^ 
the stock of knowledge, in that branch of the- artd to 
which they relate, and especially as aifording the most 
cfiectuU means hitherto discovered for preventing and , 
detecting counterfeits. This supposition is warranted 
from the experiments already made in America ; as this 
method for preventing and detecting counterfeits.: has 
not. only gained Mr. Perkins much esteem, and ceU^ 
brity in that country, but by the adoption thereof in Aa 
printing of bank notes the circulation of counterf^tt . 
{which had become a great evil there) is entirely pre* 
vented. And the legislature of Massachusetts (his oa* 
tive state), sensible of the eminent advantages to t&e 
tepublic derived therefrom, have passed a law to sane* 
tion the adoption of this invention by the banks there,,, 
and to patronise the ingenious authpr. 

In witness whereof, Jcc. 
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SpmfitLtim f^ tie PaimU grmUed to James Haix, of 
WdtkamstWi in the Counttf of Essex^ Clerk ; f&r a 
ileiM^ or Process rf manufacturing a Material from 
the Twigs or Branches of Broom^ Mallows^ and Sushes\ 
and otket^ ShruJhe or. Plants of the like Species, to bo 
X used w the^ Stead of Flax or Hemp, and for the same 
PwpOiO^for which flax and Momp are now used. 

Dated July 8, 1810. 
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O ktl to whom these presents shall oame, &c. 
JMfow KNOW V£| that in compliance with the said proviso, 
I the sjiid Jkme^ Hall do hereby describe and ascertaia 
die nature of my said invention, and the manner in 
which the same is to be performed, as follows ; that is t9 
say ! The twigs or shoots of broom, of the former years 
growth,' and the most vigorous, are always the best and 
useful, only for the flax of brooni, they being surrounded 
with a double covering, the outer resembling scales, or 
the hustili' df wheat, rye, and the like, and the inner a 
substance of the nature of flax. The shoots or twigs of 
broom that are more than a year old have also two co« 
verings, but the scales are much thicker, and the flax is 
to intermixed with guqn, oil, and other materials of the 
kind, that « bark is formed in which the flax is so em- 
bodied that it refuses to be separated. The representa« 
lion of the shoots or twigs of broon^, as appears in the 
margin of these presents, explains what ought to be 
taken and what left, all above the double line B, (Fig. 1, 
Plate XVI.) in the twig b b, being proper, and the rest 
not, and all above the double line a, in the twig acr, be« 

ing 
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ia^ proper, and all below not The small twigs <ec* 
lure scarcely of any use, aiid usevi aot to be Cut, or if 
Out witb tbe rest, to save th^e trouble of choosing and ■ 
catting every individual shoot or twig by itself, tbejr 
fbould be left, as not worth the pains. Those, thens* 
fore, who cut broom for the sake of the flax sheald, witk 
a crooked instrument like a reaper^s book, but with a 
longer handle, to save the trouble of stooping nmdl^ 
est above the double lines a and 3, but nerer below 
theqi. The shoots or twigs may be collected or not im« 
aediately when cut; and if they lie a month or two 
about the bushes from whence they have been cut the^ ' 
will scarcely receive any injury. With regard to theit 
roots and branches^, they should as much as poesible b# 
Isid all one ivay, and be tied up in parcels with bands of 
broom, in the same way as is done with wheat, flaXj 
bemp, ike- On being steeped three or four weeks, ac* 
cording to the heat of the season, in stagnant water, di^ 
boiled an hour or two in water, the flax comes easily 
from the shoots or twigs, and, where there is tiot ma*'' 
chineiy for the purpose, may be peeled or stripped off 
bj children, or others, at any time when not quite dry, 
ID the same way as hemp is peeled from the stalks. The 
shoots or twig^ may be cut down at any time from the 
Istter end of September, when the growth ceases, titt 
j&prit or May, that a new set of shoou are forming ; but ., 
unless the process is carried on by boiling the broon, -jl C 
the best season for steeping the twigs or shoots, as alsa 
&r preparing the flax for the manufacturer, is during - 
warm weather, as the lianda are often wet during the ■ 
proeess, ifhicb is unpleasant, and by no means whole* 
fooi^ cither for old or young during cold weather. If 
cikbnot be couveniciitly bad for sleeping them, the 

twigs 
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twigs or shootSi as already noticed, do not lose any 'Irf 
their value, though kept for years, if kept dry. Tbese^ 
on being spread out to the dew or rain, or any wet, and 
then heaped together, soon begin to ferment or heat ; 
and .lifter this heating orfermentation commences,' wfavdl 
must not be permitted to proceed too far, for fear of 
rotting it, the flax cOmes easily from the twigs or shobtii; 
in the same way as if it had been steeped in water. If 
the twigs or shoots are suffered to ferment or heat too 
much, the flax being thereby damaged, breaks in Mrip^ 
ping oif ; but if they are not fermented enough the flaS 
adheres, and does not come easily from the twigs. ThS 
same is the case when they are steeped or boiled in win- 
ter ; if too little done the flax does not coiiie oflF eaiilj^ 
but breaks; if too much, it does the same; biit-'At 
breaking arises from the flax being hurt by over-^nttw 
boiling or steeping ; those, therefore, who are employad- 
in this business have only to take a twig or stalk out now 
and then, and see when the whole is ready, by trying a 
few individual shoots. Where broom has been steeped 
the water becomes partly foetid, or stinking, and of a 
darkish colour, and it acquires such a taste as makes 
cattle dislike to drink it ; but neither the taste uor the 
smell is so disagreeable as that produced by the steep- 
ing of flax or hemp. Broom swims when first put into the 
water, but soon begins to sink, and to have a peculiaf, 
though not an unwholesome smell : this smell gradually 
disappears both from the flax and the twigs denuded of 
the flax as they become more dry. When the flax b 
stripped from the twigs or shoots it appears dark, gam« 
my, and seemingly of no use ; but on being washed well 
in cold water, then rubbed and shaken, which may be 
"dpoe by machinery or band-labour, the flax begins t» 
. - appear. 
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appear, becoming more and more strong, and pleasing 
to the eye, as it dries, and is cleared of the scales of 
chaff by being rubbed and shaken. If the broom-fiax is 
to he hackled, which in general should be left to iha 
mnufacturer, the hackle, particularly the first one^ 
should be like a comb, having only one rove of teeth^ 
m from its nature and the fibres of which it consists 
not proceeding in straight lines but from a variety of 
suudler, branching out from the main stem or shoot, 
broom-flax does not bear the hackle well, either wet or 
dry. On being simply washed, rubbed, or shaken well, 
liroom-flax becomes an object of much importance to a 
variety of people, as well, as to the paper manufacturer, 
tb94.iDanufaQturer of patent floor-cloth, also the manu* 
^l^jturer of rugs, carpets, and other useful purposes* 
^Qie.jhoots or twigs of broom, on being cleared of the 
.9^ boiled a given time, or steeped .in boiling water, 
^)^me tough, and beautifully wh'^te, and admirably 
calculated for being converted, under the name of Ger 
flMarWood, the generic term for broom of all kinds^ 
into carpet brooms, brushes for furniture, cloths, green 
dQth% and rincers for cooks, charwomen, and the like, 
^ the same time into various useful purposes, where 
tipngs are dusty in the dressing-room, coach-house, jcc. 
Ill well as for certain parts of all kinds of wicker* work* 
Iq, procuring ihe flax of rushes, which so far as is yet 
jliKHivered is not an easy matter, the rushes are >o^l)a 
jtXjjOfled for nK)nths'in water; on other occasions they 
'ar&i^tber to be buried in a stable dunghill^ and heaped 
tog^er to heat or ferment, or to be pluiPged into some 
chetp chemical menstruum or liquid^ so. as to separate 
^e flax, of which all kinds of them pon^ain a <:onsider« 

able 
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ablci^quantity^ from the green outer coat, to which it 

vi4hw^jpk'WBi^ tWAoiooriyi ? **--^ -^^ \. wi.-'v.--; ^i^^t, 
* ^ MfJbf i^<4*.iDsteriaI for c««tamvknidreC papd^ h^JHk cb* 

ject in view^ tlie^ rushes are to be ,bmt ti>apal^l>y a 
^ n^iUy or. otherwise^ Wwai^Ty eiciicr^otaar'«lrtd^'iMVon- 

^xflDifint). and tiieo\6eDl tlinmgb a ahaLtch, or li^arclies, ma 
occasion jKk^g( rf^qMire; for ■ the sake of the* irfari^* and 
flaxen materialB that do not pass through the searches. 

In procuring the flax or fibres of mallowA, particu* 
]v\y*iheJlfalna Sdvesiri^,' which growv'iii abiindknce in 
ipany parts of Britain and Ireland, and evto m'tKe JA- 
incdiate vicinity, of London, without bcing'lboaght%Mi4h 

..qutting down, the mallowa and plants of that rMd^' 
ane to be steeped throe or four weeks in waiev, 6i<^ffifte 
if necessary, or to be put into a heap to fenAMt^ *iMd 
then, to be dt^nuded of the Hax or fibres by sttmpiiKf'^r 
peeling them otf, which is an extremely eatfjr'niafcer,^'^- 
these are beautifully white, resembling came)^ hdHr ii 
many particulars. After being stripped OiF they iret j bitfe 

^pnly to be washed, either in cold or warm wate^/ sfaMsA 
aud hackled a little, which may be done either: >ifei'-^ 
dry, previous to their being sent off to the Maeifltfttd* 
tuxer of shawls, fancy vests, and fabricks of that tiMufi^, 
ior which they seem admirably calculated^ - '' .'''^ 

. All which I claim as new, and invented by ihe. 'ifttM 
I ijiave set forth the same particularly, in order <thito'iikf)r 
invention, and the manner of using and applykig'^^thfr 
l^e may be completely disclosed and undersloe«l^'*ij^ 
p^to^be put in practice by others when a»y patent^ ei^ 

Diref. . ' .: ;T/:Jli 

., la witness whereof, &c. - '-'*' 
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JJMcgSoi/iim €f the P^ittni gramiei U John STANClivyiy 
if^Cmu College^ mihe University of CambrUgt^ mn^ 

^ ^Toot^^^cmrij L^ndorij Bachehr of Physic ; for cer^ 
Um Improoemonts in Apparatus for Comb'mation and 
Candeiuatum ^f Gases and Vapours applicable to Pro* 

, cesses €f DistUlaiion. Dated April*6, 1810. 

With a Plate. 

X O all to whom these presents shall cdme, fc<^ 

~ Utow KNOW YE, that in compliaoce with the said proFiao^ 

jl tboiiiaid John Stancliffe do hereby declare that the na* 

^pxsB of ioy said inyeution, and the manner in which the 

4Mie i^ to iie performed^ is described and ascertained in 

Jjtffi phun herwiHQ annexed, and the following explana* 

:Xioft4^h^lis IP say^ These improvements and appara* 

,|Qa fpr oombinadon and condensation of gases and ya* 

pours appUcid)le to distillation consist in the means of 

-.dispcasing with ordinary modes of iutingi as connected 

■iqcli tb^ fitpility^ freedom, and play of sei^ral parts of 

.thoiipparatus, and especially of rotatory agitation, with 

conparatively little fiiction, by which the contents both 

af the still itself and refrigeratory, or refrigeratories^ 

may be kept in constant agitation, and large surfaces of 

fluids mfiy be presented to vapours or gases, to hastea 

Mideosation. The necessity of stuffing boxes, as ap- 

{died to stills, (always objectionable, both from the ma* 

ttriab of which they are formed and the friction of the 

^^jces.passing through them,) is thus done away. 'Hiest 

UDprovements farther consist in the means of operating 

truh ease under considerable columnar fluid pressure; 

' •a every case, whether of simple or compound distilla* 

^O0| or processes analagous, without danger to thf 

Vol. XIX« — ^Second Srries. N n opera* 
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operfitors or liability to accident of the af)paratcis. Tbf 
ordiuary i^efri^ratery' atid worm-tube used by. the di|h- 
tillers need not be employed in many instances^ thoii|^b 
the new apparatus may be used as an appendage to thi^ 
pari of the old process, and with advantage iiT most 
cases. ' The truth uf these Remarks miwtl^e obvious by 
a reference to the mmexed drawing or diagram, wkidi 
ex(^ibits a general idea of the improvements alluded ta 
Fig. I, (Plate XV.) in these drawings, is,a representa- 
\pQ of the apparatus by a section through the coitre of 
the whole ; and Fig. 2 is a perspective view, jto give t 
clearer idea of the same : the . letters refer to bqlhi 
A A A is the first vessel or boiler to which heat isiy* 
plied by any of the means in common use, as by a lamp 
for small apparatus, or by (>re-gr3te, &c. This vessel , 
is formed of two prisms or cylinders A A and a Uy ope 
within tiie other, leaving a space between them in 
wliich the liquid luting, hereafter to be described, is si« 
tYxated, In tliis ^ace the cylinder, or prismatic part of 
the head B E, is received, and its lower edge immexaed 
in and surrounded by the said luting, so tliat no elastir 
vapour in the head B can pass beneath the bottom of it 
unless its pressure is such as to overcame tiie weight of 
the column of the fluid which is placed between the 
two cylinders a a and A A. By means of \h\^ Intiag the 
head B can be taken away readily to opea the vessel^ 
and when it is piit down in the space between the tiwo 
cylinders, the luting forms an air-tight joint,' without the 
necessity of any part of die contents of the apparatui 
coming in actual contact with the liquid luting. Here i i 
must observe, that some contrivance is, nece^Mugr ^^*-* 
keep down the head B, as the pressure of the ela^> 
vapottr acts to raise it up : this may be perlurmeci e^tbeiai 

byv 
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'If1ick)lf9, screirs, bolts, 6r any otlier method which is best 
Staked to the particular occasron. One I have u^ed wi<h 
ioecess, is two, three, or more pieces of metal, project- 
ing ftotfk the upper external edge of tlie cylinder a tf, 
iAi tVro, three, or more correspomJing pins, projeclingf 
from the inside of the cylindric part of the head B. 
When thi^ is put down into the luting in a proper posi^ 
#ori thes6 pins do not interfere with the said projecting 
jrtMiBs of metal ; but'by turning the head round when it 
» down in its place the pins catch under these piectt, 
jfcHd present the head rising by the action of the vapour. 
*W tstifunneKand cock by which the boiler may be filled 
WMi fbe matter to be operated upon. C is the tube 
Miich conveys away the elastic vapours to the refrigera- 
tory D D, wMch is composed of two parts, the lower 
j*rtniade by two cy4inders DD and rfrf, in the same 
iKatiher fts the boiler to receive the liquid luting, which 
Mdtes a joint with the cover or hood K £, as in the 
ferftker instance. The shape of the cm'er or hood is re- 
presehtcd b^re tis flat at top,- but the shape is of little 
GM9ciq«ei>ce in the process of distillation. The term 
bcxid i^ employed here only because the upper part of 
dw apparatus seen>s to cover or to hood the lower part^ 
In this iiood are two, three, or more tubes L L M, pro- 
Jaetiag from it, which are for the purpose of connecting 
ift 'wkb the tub C, coming from the boiler ^nd others, 
ibi O, teaming to second refrigeratories, or any other 
. a(l|lii]ral»&. The joining of the tubes C or O with the 
ivfrigeratory is by the same method of liquid luting as 
tte bailer before described. F is a pipe, soldered on 
ttetop of the hood, and// is unother, surrounding the 

1 

ftimier. The space between these receives the tube* C, 
tD^%e c^tmected with ttie hood, and retains the liquid 

N n 2 which 



wnich surrounds the joiiiing. By this meafisrtbd i^ 
can be readily disjcSnted, but when pot togethet'iw 
a perfect fitting : tbiey are held 4own from rising by 1 
pins x^Ty (see Fig.' 3,) projecting from the 'tob^ 
wbicb^ when turned round, catcb beneath two^ooks / 
•oidered upon tbe external tube//^ or any othei? nu 
of fasteuin'^ may be adopt^ ' wbere necessary. In 
centra of the refrigeratory, what is termed the agitatov 
placed. the tube M. risinsr from the centre of the b6 
being devoted to the purpose of making a fitting nh 
its axis m the following manner. The tube N is tm 
to'surround'the axis n of the agitator^ being fastened 

it at k^ so that the tubb forms a complete ht>ad, and ' 

-• -.'?' ,. .. . * '*,'■■■'' ' ■ ' ' ■ 

▼blves with it in the space between the tubes (i' and 

•■;•»;■• * ". '.- ; . • . -■ • 

which,' containing fluid lute, prevents the Escape of i 

elastic fluid from the refrigeratory. At the same ti 

tb^ axis n can be freely turned round with but lit 

friction, by tbe tiandle m. ov other methods^ to ci 

Te^' motion to the^gitators fixed on tbe lower end ofj 

axTs n. These agitators are two, four, or more lea^ 

• or arms, as shewn in Fig. 4, and introduced at Z 
l^jg. 1, formed of any convenient matter, and of i 
proper figure, which, when turned round by the ban 
in^ sweep the whole centre of the vessel O D, so aa 

, agitate and disturb every portion of any fluid contair 
in it, which I have found Very favourable to the b( 
densation ot vapour ; or the usual methods of produei 
s^itatioi^, cunnecteci with any axis, may be equally-^ 
jilied to the axis n.* Tiiese agitators may be oiadc 
iiucb figure as to' fill up the vessel, whether the U^ 
bottom of the s;une IS flat or cclobular, concave or 6i 
,vex<, The a^^is n of tlie agitator may be supported at 

^tums round by two bearings, one at the lowec eud'Of h 

intei 



Vffg)fm% 9^^^ P^^ ^> ^<^ another at the. upper end off 
^jf^g^ajp^^. At .these points of beanng it must be made 
cj^l^dnca]^ and be received into slight collars, fixed ar 
l^l^r^ mentioned, ope at the top and another at die 
bojllpq^.pf the.tiJtbe, within M. Or these bearings majt 
\imf>» ^nrenient, be made at the extreme ends of tbtt 
\^y .|n which case the lower one must be supiported at 
If lH?t^in of the refrigeratory, and the upper one in 
jcpnvenient frame oyer the whole apparatus. Tho 
l|gi|e|* A ^ may, if necessary, be adapted to receive m j 
api^l^rtQ stii: up any matter present, and prevent the' 
s^^e from burning. It is to be fitted with liquid lute at' 
l^jiiP5;tion of its axis R, by tbe same method as abow 
dfflvcri))ed. Its ^nns S, Fig. 1, may be furnish^ witkV 
<^l;aji|f ^ to drag round the bottom, in the usual manner. 
H.H, F^. 1, represents a gutter, fixed around withiii 
^ bead B B, to receive any fluid which is condenaed 
ii^ the sftm^i and convey it through the pipe C into tbt 
jp^gemtory. At W a cock may be placed, to draw oflf 
'^ products from the refrigeratory, and the fluid lute ^ 
inay be removed, when necessary, by a syphon, or by ia 
4|jpck,,as at Z. To prevent the apparatus gpnowing warov 
a|it^is would destroy the effect of the refrigeratory, il 
4pay ^be immersed m a vessel of cold water, at the dotted 

- 1^^ rr^ Fig. 1, after the usual manner. The hodda 

"^ l^tb of the boiler and refrigeratoiTy may be adapted to 

l)^j4^>^^:^P ^^ ^^ same time by puUies, or otherwis^ 

jj^bece the apparatus is large, so as to remove them uk 

^c^iing of the residual matter in the boiler and refrigif« 

fftfffy^ though the drawing only exhibits one refrigeraU 

.^ tei?^ I propose, for the ^distillation of such matters as 

>ffeqjair^ it, to use several, through which tlie vapour 

Misea^ttccessively, until it is all condensed. The tube O 

Ifi 



i 



li:Mipposcd in tbe drafMtig' to leaU to mch ideMiid^ 4i3i^ 
sgl'; and it is plain a- cotkimunication toay >1>e mdd<$ Wid!^ 
aQy nuiiiber by the isame means. 

r. Fig. S shews thenfetbod by which -any vapdur dip ^ 
])Eiay .be introduced :int6 the refrigerator \Vh€^ tb^' MiMft 
i# not raised in a boiloTy as shewn in Fig. I^ but by ffft^ 
other means* • It consists of a p2L\r of beilowfr V, with' tl 
pipe T earning irom the vessel containiiig tbe yilpofifv 
AffiK the orifice of the ralve to the nose of the bellbw^ f 
another pipei t^ is fixed arid coTineeted with the refrige^ 
mfsQT «by liquid lute, in the-.same manner as the pipefCjr 
fig. 1. Now it is evident, that by working tbe beltoiVs 
the Vapour will be drawn^ihito them CferoUgh the fiip6 T/ 
^d expelled froos'them thf-ough tbe tube / into the v^«^ 
sell even when tJbc vapour' has no elastic fierce tb ri^ of 
itself iindpasft;oter* ...''- 

^ These improvements are obviously applicable' in m 
oaie9 of distillation, in tbe rectification of vari^uti 1w 
4liidsy as of alcohol in the preparation of xther, atid of 
thn mineral acidsy as the nitric, muriatic^oxymuriatic,&h<f/ 
indeed, all other volatile but l;ondenbibte vapours aaJT 
gaaes, wbether.ecid or otherwise, separable, by processfe^ 
aitnilar to distiUetion ; as also in separating the pyroli^^^ 
neous aeid^ and other votetile matters, from cbal, land 6tr-' 
gaining the condensibieifrom the uncortdensible poitionii, 
aa the tar, oily, alkahne, and saline matters, from tbe ' 
cariburetted hydrogen, wfaici^ ms^y be at tbe samb tinae 
applied to kuown and useful purposes. The apparatus^ 
is equally applicable for impregnating liqinds with caf-? 
bonic acid gas ad for 6ther comlertsible volatile ^rodi^cts,' 
o* whatever nature, or from whatsoever source, th^y' 
may be derived. 



for^ C^mimiiei^ tmdX^miiwniimn qf Gmss. art 

;*J^liif n^aratu^' may be also eniptoyed with advantage 
ifi 4J^ depuralipa oi lin^n> wool, w ooUens, cottons^ &a 
which -may be iiKroduced into the condenser, refri^nui 
tpcy, or recipient, and there be exposed not only to 
igitatioQ^ but to the vapour of volatile alkali, or steaiqi 
9f water, thrown off by the first process of distillation^ 
aod carried into the condenser containing the agitaton 
The^ impregnation of alkaline, earthy, or metallic mat«t 
(er| with acidf . of oth^ vapours, is readily effected by 
throwing these volatile acids, in tlie act of distillation^ 
fcogi the place where they are generated into the refrige^ 
ratify veais^l or vessels where the condension is to be ef^ 
fepted; and solutions of sonic of the gums may be pro^ 
H^ted, as of oopal, by throvving'their proper solvents^ 
ia a atate uf , vapour, from the first part of the apparatus 
Wider sulBcient columnar fluid, pressure and tempera* 
tiire* Hence its importance, as well to tiie varnisli ma* 
\^^& to others concerned in operations where the prini# 
C^lc of distillation may be advantageously introduced* 
||s application in pharmacy, to obtain volatile vegetable- 
CoUracts, is manifest, as well as its economical applioa^ 
fton to various don^estic operations on any scale ; and 
pany operations which liave been heretofore managed, 
wi^ di^culty, or considered as nuisances, may be ef««. 
fected by this apparatus with ease, and without boin^ 
c^D^w* As, for example, the obtaining of 8piri^s of. 
^ft^offi, animal oil, or ammonia, from bones atni other 
anioHd recrements, the number or capacity of the refri** 
Mratpries being always proportioi^ed to the quantity of. 
volatile product to be condensed, and the depth of- the. 
liquid luting being always such as to allow the escape of ^ 
a portion of the product rather than detriment the cob^\ 
Mining vessels, M'hich ought to be in preference con« 

structed 
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«tructed of materialt which cannot re-«ct dwnealljr 
upon either the liquid luting or product to he eondensed. 

, .By having the vessels of coiisiderable strength, it t« ob- 
vious that the power of condensation, as aided by. the 
pressace. of t e fluid luting, may be indefinitely in- 
creased ; and that nothing b wanted for completing thel 
condensation but the power of presenting hrge anrfiures 
of th^ vapoi^r or gas, by agitation^ to Colder, medes^' for 
frfiich ^th^ apparatus is well adapted, as duecolideaiera 
.or refrigeratory vessels may be immersed in vessels «oii«h 

. gaining cold water or ice, as is sometiities the pxactidB lit 
ordinary distillatioo with the worm-tube, and which*w«*« 
ter^ as it becomes warm, may be constantly supplied 
with cold water. For the like reason it is manifest, that 
when the air, gas, or vapour, to be condensed, b throwtf 
into the recipient or refrigeratories containing such agi^ 
tatont, by means of bellows, (whether common or by^^ 
drostatic,) retorts, or other known and obvious. mcnnSp 
such condenser, with its appropriate agitator, is. con* 
sidered and claimed as part of my improvements. It 
may in many cases be found that the agitator is. not ne« 
cessary in the several condensers, and in few caaea will 
it be required to be constantly employed. This must 
depend upon the facility or ease with which the vapour 

. condenses, as connected with the quantity to be actually 
.condensed in given times. The principle applies to ap« 
paratus on any scale. The altitude of the column of the 
fluid luting must in most instances be determined by the 
nature of the process ; but where there is a probabili^ 
of a rapid condensation of the volatile products and re- 
gurgigation of atmospheric air, they had belter be 

. .^mewhat less than half the depth of the containing 
tabes, by which means all possibility of mixture of the 

Bttid 
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fluid mk aii boodenBed vapdur is prevented. In many 



i^rdnarthis-xMy beuf tktl^ oi'tio*(HMf86^etirce; 'hsVnf ex- 

^ ptriwenti IiMve {»rowd. Ttkb rtsidM^thif be dmWA off 

.!{/by«cock or^phon from tfa!6 different refeipi^nt^: when 

'. ;flnid;and when too thick to rim ih this W^y, ina^ be 

-r lemovcd by islievating tbte hood 'or head which* piisses 

M into the Kquid late of the refri]gerator}% oir othet" Vessels 

y- ^nrployed, as well Bi of any othet parts, which are liiade 

; ainilariy air-tight From an inspieetion of the appairtttus 

; Jtis •b?ions that the fluid Inte wilt rather give wa^^fhan 

rrosUoir.of aocumulation of uncondensed vapour or gto to 

V tfae^fxiintof explosion or rapture of the vessels, this 

> "■ethod- therefore imf^lies the mOst perfect^ security to 

':.• tbe op#huor. The width of thi^ interstices destined to 

*: contain die fluid lute toiay be varied according to the 

■ ' Bfeod of condensation or number of refrigeratories. The 

'^•boeda amy be held down by weights in some instances 

: a weli:«i catches and the means described. Since the 

," ftvms^of the vessels may be varied at the pleasure of the 

•• isperatOTf or according to circumstances, without detri- 

'- aftot tO' tb^ principle, in other words, that their Uori- 

V 'zodtai sections may be square, round, oval, oblbng, 

• {Kistttalicj br polygonal, so may the materials of which 

*« the apparat^is is constructed be varied in any instance^ 

. ^iMte alt ^naterials capable of being put into the re)}ui« 

\ site formtf may be used. These may be varied with ad- 

-V ftniage, According to the circumstances. It being de- 

r: finUw always to have iit mind, Ihat there should be as 

^^ little a^stion as possible, chemically, ex'cited upon' the 

-'' materials ef which thie apparatus is composed, by the re- 

- > i^Mcy of their contents ; and fbr the same reason it' will 

bo desirable to have a iluid lute, which wilt not Wacfted 

' Vol* XIX. — SecOind Series. O o uf>on 
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upon any more than the containing vessels by the mat* 
ters subjected to tbe process, or which are the result of 
distillation. It may be either water, saliiie soluciliiiff 
mercuiy, fusible allays, oil, wax, tallow, or a^ wb^^ 
stance capable of being liquified, provided it doed no^ 
^uch. interfere, by it$ chemical action, with tiie yeaaeb* 

or their contents. The structures and distribution of die 

« ■ 

agitators connected with their supports and fluid luting 
must obviously much diminish the. friction, coe^^nated 
With what it would be in articles confined in stnflSffig* 
boxes and the like; all commerce with external air be* 
ing at the same time entirely cut off. When the apim- 
ratus is employed with a view to the condensation of tbe 
inii^d gases pr vapours and aeriform fluids, which are.ii^ 
part condensible, but some of them cannot assume the 
ti^uid state under known atmospheric temperatures^, as 
is the case with some of the products of commoa cool 
^hen subjected to distillation, then the gas escaping 
may be collected in gazometers, after the known me- 
thods, and kindled for the purpose of yielding light and 
beat in contact with tbe atmosphere, or applied to other 
uses, according to the nature of the gaseous product it* 
self The condensing refrigeratory recipients may be 
« also adapted to the ordinary stills and worms in use, oc 
attached, as in tbe diagram annexed, to the vessels simi- 
larly constructed, and which are placed over the fur- 
nace, water-bath, or other sources of heat ' It is obvi* 
ous that cold water may be supplied, by an additional 
bath containing cold water, in proportion as the liquid 
lute gets warm. It is supposed, therefore, that in all 
cases which require it, the condensers are immersed in 
cold water-baths, as is the worm in the worm-tub in or- 
dinary 
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dbtiUation. It ts farther. obvious^ that this mode 
of distUlation may combiDe, when it shall be thought 
proper^ all the known advantages employed heretofore 
by tbjt distiller. The shafts of the agitators may be rea* 
dily. driyen by machinery, and several connected onwaf 
aealc^ if required. The yarioiis parts of the apparatus 
comiected by tubes, may have these tubes either of a 
carved or any angular form most suitable, though C and 
O, the connecting tubes of the diagram annexed, are 
e^dubat^ as being at right angles. In many instances 
one refrigeratory, with its agitator, will be found ade« 
quate to every purpose. 

The numerous applications of these improvements, as 
connected with agitation in a liquid medium, coupled 
widi condensation by liquid or hydrostatic pressure, and 
of ready detachment of the several paru of the appara* 
tOi^ with other very obvious advantages, it would be 
needless to detaiL Wherever .they are found applicable 
to the processes of combination and condensation of 
gaaea and vapours applicable to the processes of dis-* 
tilli^ion, I claim them as my particular and individual 
discovery, for which his Majesty has been pleased tQ 
graiU his letters patent. 

' Hn witness whereof, &c. 
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■• ■• • ...1; .-i.v*.." 

Sauthwari^ in the Gmn^ of. Surrey^ Gmikm&mr^ 
- a Method or Process of imitaiitig LapuhJMaM^ jPor- 

fiufr^y JaspcTj the various Sorts or Kin4s ff AtmrU^ 

asid all other Stones usualig^ wrought^ carveif scsUfhsredi, 
. or polished^ also iideid or Mosaic fVork, io ieuoedjor 
. . or vnTthe Formation or Manufactwre ^ Chimmy^piecest, 
. : Slabi, ' Funeral Monument s^ and for every other Pmr^ 

pose to which such Stones and Mitrbles art mr may ho 
. applied. Dated July 26, 1810. 

JLO^U to whom these ppesetitp shfd( cone, Atr. 
Now KNOW Y£, that in compliance wi^ the said provMO, 
I the said Tliomas Wade do hereby declare tbftti tfae'na« 
tnre of my said invention, and the manner in .wliieh cte 
aame is to be performed, is described and ascertaifiedl jfl 
the following explanation hereof; that isto say.: Iniahe 
Hse of a composition somewhat resembling that emplof^ 
ed in the manufacture of earthen^war^ potlerf,' of 
porcelain i of which I mould, form, or make the varioifa 
pieces of slabs, and I work or fashion tliem to the do» 
sired shape by the modes usually known or putctiied m 
the earthen-ware or porcelain manufacture. But a« 
pieces of large dimensions and considerable thickness 
formed of the materials generally used in the above ma*' • 
nufactures would be apt by fire to lose their proper 
shape, and become warped or uneven, I prevent diat ' 
defect by proper addition of sand, chalk, bone adies^ 
selenite, coarsely powdered glass or flint, or by an ad^ 
mixture of ail or some qf these, but wbich in particular^ 

or 
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« 

or the preciie proportion of any or either of them, ca^ . 
ODiy be^ ajkCrertMnad' bjr evperiiMn^ M clays dMfer mi^ 
lerially from each other; and the same bed of day is of 
diffeiealqualitiei in its di6f(*rent |larls and at tariom 
dapths-; as it still sometimes happens, notwitbstandki^ ' 
liifi- above pKcsation, that the slabs^ parts, or pieces^ m 
01 by the»prcKess of baking or horning, may be warped^ 
beat, unevevy or notrue, I carefally elcamine them^ and 
iliould ^t be the case they are brought to ah even or 
tnie sbape^ or surface, by rubbing with sand^ston^ ' 
mpiDgj. filing, or by other convenient melins. Should 
the article intended to be made require to be composed 
of several constituent or smaller parts, as in the cqse of - 
chiiDney«>pieceSy I dirill or make holes in the particnfar 
jarts of the various pieces where they are intended to Be 
joioedy in order to admit brass or other cramps or pint 
for the porpoae of holding them more firmly together 
vhen joiiuyd or set up. And if the piece be intended to 
imitate oc. resemble carved or sculptured stone or mar- 
Ue^ I flnt^: or otherwise carve, mould, or shape it ac^ 
cordinglyy previous to the process of baking or burning. 
Sometinies I do contrive or form the slabs, parts, or 
pieces, that where they are joined together there is a 
flaiing, xeadingy or moulding, by which the joint is par- 
(iaily or, entirely hidden or conc^led. Sometimes I 
stamp or •asouid small ornaments or devices, accorcing to 
the pattern lio be imitated, and afterwards I fix or attacK 
them to tbe.sorfaee of the slab or piece, as is usual in 
the above^^mieotioiied manufactures. It is found neces- 
^aiy to round the edges in a very trifling degree, as the 
glaze or enamel does not well cover, or easily spread 
pv^r very sharp.edgei; ; besides, by being rather round- 
ed, 
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ed, they are not so liable to be chipped or broken. I 
then bake the slabs, parts/ or pieces, in a fomace or 
kiln, such as is in use with potters : afterwards I print or 
paint them wit£ enaoiel colours, with the necessary de* 
aigns, and in the proper manner, to imitate or resemblt 
ike various sorts or kinds of marbles and stones, as well * 
as inlaid or Mosaic work. In performing this I avail.* 
myself of all the various artifices used by potters, japa»- 
ners, marbled papers makers, and others, to paint the 
different patterns, designs, or devices ; sudh as printing 
them on damp paper and transferring the impressioa 
off, tracing the designs, or employing artists to psdnt ^ 
them. Here it must be observed, I sometimes lay on 
the enamel colours, and afterwards put a transparent 
glaze over them ; at other times I use opaque enamel^ as 
b^t suits the nature pf the work, to imitate polished, • 
white, or statuary marble. I cover the pieces when 
moulded, fluted, and ornamented, with the whitest and 
most beautiful enamel. The glaze or enamel i mske 
use of do^s not differ from enamel in general use, eJ^* 
cept that I never use glass of lead when the colours ace 
of a delicate cast, and more especially when the woik« 
intended to imitate or resemble white or statuary mar^ 
ble. After the pieces are painted they are again ex^ 
posed to the fire in a kiln or furnace, when the enamel - 
is melted or vitrified, and they become covered with;^ r 
ghissy , shining surface, not easily matched, and whiqb 
seems peculiaily adapted for monumental tablets wilti£.:, 
inscriptions, as they can scarcely ever be defaced 9i^* 
pbliterated. ■ ,,• 

In witness whereof, &c. . ^ : 

» 
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Comparison of the relative Value of British CoifL 

Communicated in a Letter to the Editors. 
Gentlemen, 

J. HE fbllowhig curious facts, occasioned by the pre« 

sent state of British currency, deserve to be recorded; 

and may be of use to the philosopher who shall consult 

your pages at some distant period. 

£. s. d, 

A- guinea made of standard gold, weight 5 d, 

9gf8. passes by law for only' :.. 110 

» 

The same, three grains lighter, is worth, as 

i>uHi6n , 15 6 

A'crowo piece, made of sterling silver, weight , . , 

i9d«Ft Sgn^; passes by law for only 5 

A^bank dollar, weighing two penny wdghts 
isn, and the dilver 2|£f. an ounce worse, is 

.mi^ntfor 5 6. 

Adhdf crown piece of sterling silver, weight 

Sdwt. 16gr8. passes by law fdr only .2 6 

A .faank token, weighing five grains less, and 
.^he silver 2 id. an ounce worse, is current 
for - 3 

' 'The lesser bank token of eighteen pence weighs Idwt. 
■^ ^tB.tess than a shilling and a six-pence, and the silver 
^ idso 2|(i. an ounce worse. 

• -JlTry person who buys an ounce of standard gold, and 
' P^j^fbrit in coin, will receive ten pence in change for 
foifttr guineas and two seven shilling pieces. 

A bank of England note for one pound purports to be 
tbe representation of 5 dwts. S grs. of standard gold ; 

but 



- -v 



Imt ftt the present nominal price it will purchase not 
qoite 4 dwts. f grss. ; iu deficit is 23 gtaina^ and ha otese* 
9uent depreciation three shillings and seven pence. 

Yonrsi iBcc 
hmdon, Sept. 17, 1811. B.S. 
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lmpt9ved ' Hiring- Blocks for Ships. Inventid by Mr. 
< fiafifUEL HfiHMAKi rf His Majesty s Dock Yard «f 
OhMuin* 

With an Engraving. 

From the Tilaksactions of the Society fbr the fincou- 
flragement of Arts^ Manufactures, and Comiieacb. 

The Sikcr Medal of the Soeiety was voted to Mr. IIeumak 

for this Communication. 

§, HIS mooring-block, from its constructiM and Weight, 
is decidedly superior to any anchor whatever; imnilar 
blocks (Fig. 1. PL XVI.) have been appropriated to that 
service at this port since the year 1 SO 1 , by the INrtectort 
of the Honourable Navy Board, and in no one instance 
have ever been displaced, notwithstanding we bare had 
very severe weather since that time. As a ptoof of their 
holding fiast in the ground, I shall adduce the following 
circumstances to prove the assertion >— It was found re- 
quisite to remove one of those mooring^-Bloeks ; two 
large lighters with purchases in each, adapted for that 
purpose^ with about forty-five men, were sent to weigk 
ity but their united powers were not adequate to the task ; 
recourse was then had to the rising of the tide to dia^ 
lodge it The largest anchors appropriated to the moor- 
ings for a ship of the line are from sixty«five to eighty 
cwt. and those sizes are found insufficient at times, 

whereas 
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tvherefti the weight of a mooring-blocl is ahout^ori^ hun- 
dred and fifty cwt which is sixty cwt heavier tfiSin a 
fim-rate^s anchor, besides a form better ^ddcijifal^ to 
hold in addition to its increased weight ; this double ad- 
vantage will allow a reduction frdm the length 6f the 
chain, which is very expensive"; afSfiirdne'piiTi uf Uiodr- 
ings for a ship of the line a sa\ing of about 8742L will 
arise out of 2,472/1 the present ^expense of a . pair of ' 
moorings with anchors. There is another advantage by 
adopting these blocks, viz. there are no anchors appro- 
priated . to moorings but might be made serviceable ; 
ajid fhould there be no defective anchors in 'store, we 
are necessitated to take sound ones. I must farther ob* 
serve, that there is no species of stores in his Majesty's 
navy that is so difficult to procure as large anchors, ow- 
ing- 19 tbq want of anchor-smiths ; and moreover an an- 
i;bpr of ;flBventy-six cwt. will take upwards of thirty days 
■, .to QMdke ity .whereas a mooring-block may be cast in as 
" IMfy hours; besides, there are but few smitjierios com- 
, . petent to make large anchors except in his Majesty's 
, , dockryards \ but a piooring-block can be procured at itll 
. %^i^ iron founderies in the kingdom. I'hese are circum- 
::. .. stances of the highest imporunce. 

,1 was induced to try an experiment of laying down a 

K ]^;0^ moorings of this description, from the necessity 

*i. ^(Jmxiriag a ship in a. situation where there was not 

\\ r/HMOi for her to swing, provided the bridles attached to 

i tb§ moorings came in at the hawscr-holes, which is usual. 

j' ( ^ ^Afc^rdiagly T laid down a pair, and moored the 

-,... iVfaidfttone frigate at them ; she has been there about 

four oaonthsy and I find those moorings answer the de- 

%\ttA purposes. The ship turns with the wind or tide oc- 

casioiially. 

Vol. XJX. — Second Series. P p The 
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The bridles come in at the fourth port from forwaFcU 
oo each side the swivel (as shewn in the pl^te) under hejr 
bottom \ this gives facility to the ship, and keeps tb^ 
ground-chain clear. Moorings of this description wiU 
answer £Dr ships of all si^es, provided there is a sufficient 
d^th .of water under them. 

Certificates. 

These are to certify, that his Majesty's ship Maid^ 
stone has been placed at the Weathercock-mooring»| 
within the entrance of St. Mary's creek ; that I have rer. 
sided oii-board of her since the moorings were laid dowpj 
which was in June last, and that they answer extremelj 

well. 

* And I do farther certify, that many of the line-of^ 
battle ships in my division are moored with Mr, Hem* 
vtiktCs cast-iron mooring- blocks ; that they ride in per<» 
feet safety, and in my opinion are superior to any anchof 
whatever : moreover, the service derives great beq^t 
frdmthem. ^ 

Given under my hand this 13th day of Nov. 1809. 

A. Shennan, 

• SuperinleDding-Moster of the First DWiiio^ 

This is to certify, that Mr. Samuel Hemman, the mas<, 
ter attendant at this port, has moored a number of hii|^ 
Majesty's large ships in the river Medway with cast-irpn 
blocks instead of anchors; that all these ships ride p<HPr,i 
fectly safe, and I strongly recommend the use of tbeq|,j 
in preference to anchors. G. Johnson, 

Boatswain and Pilot ,of His Majesty^ Shipt 

♦■ 

at the Port of Chatham for many yemrtt 
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Reference to the Engraving, 

t I • * 

Fig. 2 (PL XVI.) is a perspectire view, wbereiit A A is 
the stock made of two beams united together by hoops^ and 
bj that means fastened round the shank B of cast-iron ; 

CCC 18 the fluke, made, as in the figure, of such a form 

» - .... 

as to take the greatest hold in the ground, its lower edge 
being sharp, but the full width, so that it has an edge 
bat no point D is the swivel which connects the shank 
to; the mooring- chain. £ is a part of the shank pro- 
jecting through the fluke, having a hole through it to 
receive a buoy-rope to take up the anchor when neces- 
siry; This mooring-block weighs one hundred and fifty 
<;Wt*'the principal part of which is situated in the fluke^ 
tK^'dSigb of which is thereby forced into the ground, so . 
aj totftke good holdi 
' $1gs. % and 4 explain Mr. Hemman's method of moor- . 
ing a large ship in confined situations, where there is not 
lufficient room for her to swing if the bridles came in at 
the hawse-holes in the usual manner of mooring. 

Ndar A, Ffg. 3, is the hawse-hole of the vessel wbeta 

the bridles of the mooring-chain are generally brought 

iDL^'CaTe the bridles in the improved method. D ar^ 

w^eh bolsters projecting from the ship's sides so far as ■ 

talfeepf the two hawsers E clear of their bottom, as shewn 

in K^. 4 *. these hawsers are united in the swivel F, and 

thfif With the mooring-cbains G G, which proceed to. two 

blocks, similar to Fig. 2, one of which is shewn at H, 

the oppoBite one does not come within the limits of the 

^late. I is supposed to be the line of low water, and K 

the sJ^rface of the ground. 
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Jn mpy<fO€i Jiiiifihmcnt for extirpating I)ocki and TAistlcA 
By Mr. John Baker^ of West Coker^ near Teovil in 
Somersttshtre. 

With ail Engraving. 

from the Traxsactioks of the Society for die Encou- 

. ragement of Arts, Manufactures^ and Commerce. 

• ■ ■ ■ 

7>k Gold Medal qfthe Society was voted to Mt.'AkYiMM. for 

this Communication, 

X HAVE sent to the Society an impleoientof my ip- 
rention for destroying thistles and docks, whi«h.are twcT 
Tery injurious weeds. 

The implement is so contrivedi that if the loofcbjr^ks 
in the claw in attempting to draw it, you yiay, bftrfeiifii- 
ing the instrument, cut the root u> far below the tlirC as' 
to prevent its growth. 

Reference to the E^'6lUYlKG. 

A, Fig. 5, (Plate XVL) is the handle ; B the daws, 
between which the thistle is recei^sc^; the curved iron, 
C, is the fulcruDp, over which the porcfanie to extract 
the weed is obtained ; D an iron rod, or bar, uppn which 
the foot is placed to thrust the claws into jthe ground. 
In case the .root of the weed breaks in eudeavourtttg to 
tir^t it, the curved blade E, which has a ^barp end, 
;e' a. chissel, is thrust into the ground, to cotoff the 
t^ ^^ the thistle some inches below 4he surface^ an 
; prevjeint its Vecetatiom *. 

• .. \ ■ 
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On the Acacia Tree. 
Jj((he Rev. J. Wiixis, qfSopley, neaip Aiiigwoffdl. - ' 

« ■ * 

From the Communications to the Boaiii> of 

• ■ •. ' 

Agriculture. 

I 

T-T has ever been my wish to convey to the Honourable 

Board of Agriculture any information that may be b£ 
^se to the public as well as to the iildividuah I beg 
leav^^ t^en^fore, to submit to your consideration, a few 
facts relative to the Acacia, which I hope will induce 
other gnetlemen to. cultivate this tree ; and which^ t 
think, 1 can illustrate, by certain examples, tp be Qoo 
of the most valuable among tjbose that we ^e now rab* 
ing in our plantations. I am inclined to believe that the 
specimen and its history, wbicti I now tran$ipit to the 
Honourable Board, will most fully prove, to your con« 
viciioD, that if quality of tioiber, or wood of real UflC» 
with quantitf, in any given time of growth, bc^ tal^ea 
into consideration, there is no tree in the generality o£ 
soil$ will reward the labours of the planter more satisfac- 
torily than this species of acacia I am uow permitted to 
describe. In rapidity of growth, this tree in some soils 

^ill equal the poplar pr willow tribe ; and at the same. 

« 

txfoe it possesses the durability apd closeness of ,te;(« 
tare of the yew and the box. The specimen is part of 
^« tfee I planted in a pure gmvel, trenched three feet, 
with many others of different kinds, in the year 1782 ; 
it has been cut down two. ycars^ and t have made seve** 
ral book-cases of it for ^y library, and other thiqgs for 
the use of my family. It is certainly well adapted for 
all cabinet purposes, from the beauty of it$ feathering 
and closeness of grain. I have some beautiful grkin^ci 

planks' 
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planks by me now, which would make the styles of 
drawing-room doors, or any ornamental furniture. The 
coarser parts of this timber I have applied>to farming and 
other out-door purposes^ which I find equal to oak in its 
wear and tear. In the same year, and in the same gra- 
velly soil, I planted firs, Lombardy poplars, and weep^ 
ing willows ; one of the poplars now measures eight feet . 
two inches in circumference, and is seventy feet high.; 
and I brought the cuttings of the poplars, in my port* * 
mantua, from Lord Rochfort's plantations at St. Osytii'sy 
in Essex, no bigger than a tobacco-pipe. I mention this \ 
circumstance to prove to those young men who now are 
beginning the world, and have wealth and scope of 
ground, and wisdom and foresight enough to ftppljr 
both to their owji advantage, as well as that of the pub- 
fie,' that they shoi^ld omit no opportunity of planting 
e^ery inch of ground within their domains that is not ap- 
plied to grain ; and whatever be the nature or i^Uality 
of, the soil, if they go judiciously to work, some sort of 
tree or another will assuredly reward their labour* 

I really despaired myself, when I first planted this 
rock of gravel, of any sort of tree vegetating in such a 
situation ; but a few years have amply rewarded nay 
pains, by giving me many hundred feet of timber, of 
various kinds, and at a time when, perhaps, it never 
before carried such enormous prices. I must not omit 
saying, that I have been offered by a carpenter 3s. €d. 
pel'' foot for some of my acacia planks, which are 
from the saw an inch and a quarter thick. There are 
but few trees of English growth that will exceed this in 
price. 

It may be necessary to point out the species of acaci«' 
I am now recommending, and I shall state^ for that pur- 
pose, 
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fNMe, tbe following extract from Miller's Dictionaty. 
'* Gleditsia pofyspermaf three-tborned Acacia. This tree 
iftcouiEnon io most parts of North America, where it is 
fcnown by the name of the Honey Locust ; is called by 
the. gardeners here the three-thorned Acacia ; it rises 
with an erect trunk to the height of thirty or forty feet^ 
and is armed with long spines; leaves bipinnate, com- 
posed of ten pairs of leaflets, of a lucid green ; the 
flowers come out from the side of the young branches^ 
Aud being of an herbaceous colour, make no great 
figure : legume near a foot and a half long, and two 
inchea broad ; seeds smooth, surrounded by a sweet 

pulp." 

There i& a tree of this sort in the Bishop of London^s 
Sardea at Fulham, which produced pods in the year 
1 728y that came to their full size, but did not ripen: it 
appears from Pluknet, that it was cultivated by Bishop 
Clompton in 1700. This is an elegant tree, and grows 
best when most sheltered ; it should have a deep soil ; if 
^he ground is strong and shallow the tree becomes mossy.^ 
^ It ia propagated by our gardeners from seeds procured 
Ttom America,' annually sent to England by the title of 
iociiat, or honiey-locust, to distinguish it from the false 
♦cacia, which is frpqijently called locust-tree in Ame- 



Notwithstanding the authority here quoted, that a 
^^ep soil is requisite for its success, I am inclined to 
^^lijBve, that it is a tree of that hardy nature, that it will 
flourish in a variety of soils and situations, of which I 
waJl point out a few of the most opposite, which this 
^ei^ibourhood has afforded me an opportunity of select- 
^^&. The specimen sent, ,was planted by myself in a 
f Pck of pure gravel, but thoroughly broken and trench- . 
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ed) as I have before observedi three feet deep^ witfaoot 
a particle of mould, and rather an ex^posed Bituation. 
The trees were about thirty feet high before I cutth^oi, 
and were cei tainly in a very thriving condition. No«> 
thing would have induced me to have removed them, 
but they were getting too lavish for their situation, as 
they destroyed some other plants beneath them. ' 

There are now growing in the gardens of f bsley, oMt 
Ringwood, in a bank of gravel, some trees of this ape* 
ties, in a very healthy gro%ving state. 

There are also some of this species growing in a. strong 
loaany soil at North End, near Kingwood : they certainly 
grow more vigorously than ;thoso on gravel, and promisie 
to be very valuable trees. The largest tree growing in 
this country is on a bed of pure chalk, in the gardens of 
Whitsbury-house, near Fordingbridge, belonging to Lord 
Shaftesbury. 

In the grounds of the Rev. John Helyar, at Turtiham, 
in Dorsetshire^ an acacia was planted as a shrub,' in the 
fhmt of a rustic cell, but its increase was so prodigious 
and rapid, that it overcame all opposition of pruning : in 
a few years tliis tree has over-shadowed the grotto, and 
completely hid It from the parlour windows : but, I mu^ 
observe, that this luxuriant acacia is now growing in * 
bed of flints intermixed with chalk ; and, I am told, thpo 
hole in which it was planted filled with water the instant 
it was dug. 

Hero it may be useful for the planter, that I should 
fepeat again most distinctly, that at SoptejLand lt>sfaBy 
the acacia grew on a pure gravel ; at North End, in « 
strong soil; at Whitsbury, on a chalk; fitTurnbam, in 
a bed of fljnts, through which runs a continual stream of 
. water : thest: iiK^tiinces are strong propfs of what I pre-* 

' misc(l) 
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xnised^ that the acacia will flourish on the most unpro- 
mising soils. 

.In America, where this beautiful tree is indigenous, it 

is every where seen in the wilderness, on the plain, in the 

valley, on the mountain. It is found to the Southward, 

on the borders of the gigantic Mi^^isippi ; . and in the 

United States, from Georgia to New Hampshire. .Lord 

^alentia, in his travels through Abyssinia and Egypt, late* 

ly published, says, that the villages and gardens, as they 

proceed,, were protected by a fence, formed from large 

'"branches of the thorny acacia; an J in other places of 

this entertaining work, we find :iis Lordship informing 

Us, that the acacia grew to tue height of forty feet in 

some situations, and nearly covered the face of somu 

countries they travelled through. Thus it appears to 

agree with most soils in any exposition, and with the 

extremes of hot and cold climates. 

If I am informed correctly, by an American gentle- 
man, it is the only tree the natives select for planting 
foir shade and for ornament : a new settler too hastily^ 
with a remorseless axe, clears every thing before him ; 
. but be soon finds in his habitation the scorching rays of 
4 vertical sun, which compels him to create a shade in 
{slanting the spreading acacia, which he had incautiously 
Removed, and which a little foresight and prudence 
Mfould have induced him to have spared. Woods judi- 
c^iously cleared, and clumped in different positions, 
^U8t afford an agreeable shade and shelter for their ha* 
Visitations, especially from the tinted foliage, and ele- 
gantly pendant flowers of the acacia ; the sweetness of 
its pulp contained in the pod is very attractive of bees, 
sinJ which circumstance has, in America, given it the 
name of the honey locust. As timber, it is also in great 
\ou XIX,^*Second Seriks. Q q tepute 
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repute in America in ship-building, where straight wood 
18 required for top timber, timber heads, &c. &c.: but 
for one particular purpose it is almost invaluable, and 
that is fortrunnelsi or wooden pins, which bolt the out- 
side planks to the inside timbers of a ship, which must 
be Considered by us as a very material article in naval 
architecture. I am informed of a vessel, now in the 
Greenland trade (the Manchester of Hull), that was 
built 40 years ago at Philadelphia of live oak and yeliow 
pine plank, driven with locust or acacia trunnels ; she 
has been in constant employ, and was lately overhauled 
at Mr. Mastner*s dock : the trunnels were driven back 
with great difficulty, and were found to be as perfectly 
sound as when they were first put in. Millions of trun- 
nels are brought into this country, which are bought up 
by the ship-builders, who prefer them for their tough- 
ness, their never shrinking, and their aptitude to drive 
better than any other description of wood. This tree in 
America is found from four lo five feet diameter : the 
roots run large and crooked, and from their excessive 
toughness, are much' sought after for knees for small 
craft and boats. I have seen lately something of an in- 
troduction spoken of earthen -ware sheaves in the blocks 
of the ships in the navy. Surely this must be too brittle 
a substance, so very essential to the movements of a 
ship, in performing those powerful and active opera- 
tions, in which the blocks are employed. This part of 
the machinery hitherto has been made of the hardiest of 
woods, and cast metds; and from the experiments I 
have made of the acacia, I rather think this wood would 
make more durable sheaves than those of eartben-^ware^ 
however compounded, and very little inferior to lignum 
•eita. The fate of the tiations around us has wonderfully 

. ,' revolutionized 
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jrevolutioiiized the things uf the worlds and among these 
cbangesi timber of all kinds^ foreign and domestic, has 
tripled its value; Scotch fir, beech, an;l even inferior 
woods are now used in buildings, where they were 
never applied before : necessity has even Introduced the 
•poplar tribe, as a miserable substitute in some instances 
for red and white deals. I have seen some 'parlour 
floors and doors made of Scotch fir, cut when the sap 
or turpentine was up, that stand tolerably well ; if the^e 
were constructed of acacia, I have no doubt of their 
enduring for centuries. The thinnings of the old Duke 
of Cumberland's plantations at the Virginia Water, I 
.am told, now sell from 2^. to 3^. per foot, which ai^ 
chiefly of Scotch fir. If the Duke had known in those 
•days the value of the acacia, and had intermixed them 
with other trees in his plantations, what an immense dif« 
ference in point of money, and in paying for the use of 
the land, on which they grew, would the thinnings of . 
the acacia produce ? This soil would carry the acacia 
well, and would pay a per centagCy per acre, superior in 
my opinion to any other wood. My time would fail me 
on thb occasion, were I to enumerate the examples of . 
gentlemen in England and Scotland, who are at this 
moment receiving immense advantages, even from the 
very thinnings of their plantations. This consideration, 
as well as the great demand, with the consequent rise 
on all sorts of timber, most fully declare the absolute 
necessity of applying every foot of our wastes, that is 
not adapted to the product of grain, to the growth of 
timber; the species and quality of the tree to be suited 
to the nature and quality of the soil. A judicious cul- 
tivator will use his strength and resources accordingly; 
Hhe best part of his wastes will carry corn ; the inferior 

Q q 2 many 
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sntny torts of timber, that are most likely to agr^e with 
the situation and soil. But many gentlemen bare mis* 
applied their money and their exertions, both in plant- 
ing of a grain and a species of timber, by no means 
agreeing with the nature of the ground, wbich they 
have broken up from a state of nature. The quality in 
all respects should be the first thing considered, its 
sti'ength, its weakness ; next the elevation or lowness of 
situation ; then the fitting of the grain or tree to its al- 
lotted place. Here then is a field calling forth the nicest 
judgment of the cultivator ; and in this discrimination, 
the future ill or good success of the undertaking wholly 
depends : the not duly considering the different quali- 
lities of waste land, which require as many different 
modes of application and management, has been very 
prejudieial to the individual interest of certain gentle- 
men, who have inconsiderately and hastily embarked in 
these speculations ; their plantations have failed under 
an improper management and selection of trees and soil ; 
they have been too disgusted with the unsuccessful ex- 
periment to renew their labours ; and the whole has 
been permitted to return again to a state of nature. A 
friend of mine some years back planted some thousands 
of the acacia or locust tree on a cold black sand, with 
iron stone at the bottom, on the waste near Ringwood, 
in Hampshire : they existed for two years ; then every 
plant died. Per' -ips there cannot be really a worse soil 
in the world to plant a tree on than this. I have seen 
the pinaster and Scotch fir yield to this situation ; vege- 
tate for a year or two, and then perish for ever. If my 
friend had maturely examined the nature of the ground, 
and its substratum, we must deem him more than impru- 
dent if be had persisted in an undertaking by w^ich he 

lost 
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lost some hundred of pounds. However, in some plaoes 
in this vast waste, this iron stone, where it has been only 
two or three inches thick, has been broken : here the 
roots can expand, and the trt es, chiefly Scotch firs, are 
growing as well as in most other situations. 

Planting of timber judiciously, that is, suiting the 
tree to the soil, appears to be next in consideration to 
the planting and titting of that species of grain to the 
quality of tne land that promises to afford most food for 
the people. In tne present state of things, every pos- 
sible exertion snould be made to raise both, and both 
are now of such vital and essential' importance to the 
welfare of the state, that the concern really becomes na- 
tional : as such, u *nen were not governed by prejudice 
more than by reason, one half of the military not on 
duly should be instantly employed in cultivating the ' 
wastes of the kingJom. 1 hink only on the vast advan- 
tages of the proiil on the labour of ten or twenty thou- 
sand men for one day : multiply it by 365, deducting 
\ Sundays ; then imagine what mighty public works 
i^ht be accomplished tor the comfort and happiness 
of tbis nation. I am convinced that the time is not far 
distant when we snail see these things as we ought, for 
the general good of all. Indeed, the ruler of France has . 
already given us a lesson on this subject. I read this on 
a report of the state of Antwerp : ^^ there are about 800 
soldiers at work at the new bason, which will be ready 
in three years ; there are 600 men at work in the dock- 
yard, ship-building, &c. &c, ; these are ship carpenters 
and soldiers likewise ; so that the whole number of men^ 
Bghting men, that are at Antwerp does not exceed 2,400 
men. Their resources for ship-building from the Black 

Forest, 
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Forest, through the Rhine, are inexhaustible ; the me- 
ohanics employed in building these nine ships of the 
line are all young men, and choson from the conscript 
tive levies ; they are formed into military as well as into 
' labouring order : there are at least a company to each 
ship building, under the superintendance of a captain. 
Every Sunday they are exercised to military discipline. 
AH their work is carried on with amazing rapidity/* 
What Englishman can read this without being animated ; 
without urging his fellow countrymen to similar deedp? 
Look at our military unemployed, when public roads, 
immeasurable wastes, fit for corn and timber, bridges, 
canals, harbours, the work of all our dock-yards, might 
be wonderfully improved and accelerated by the im- 
mense increase and addition of that labour which we are 
daily throwing away, and which pur enemy is taking^ a 
most tremendous advantage of ! 

I hope the digressing used in this address will be. par- 
doned. I have certainly been led away from the original 
subject of the acacia to others, which must at this time 
very forcibly impress the mind of every thinking Eng- 
lishman, who wishes to see every resource and advaotdge 
of this kingdom fairly and properly applied, civil, laWi^ 
tary, and agricultural ; ail conspiring to the same viewi, 
and uniting in the same great object, of most anxioosly^ 
maintaining the interest, the credit, and the spirit of oi 
nation. 
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Memorial upon Irrigation. By David Shank, Farmer 
and Tenant in Low Curghicj IVigtonshire, 

From the Communications to the Board of 

Agriculture. 

The Silver Medal reas voted to Mr, Shank /or this 

Improvement. 

Xn the district wherein. Mr. Shank resides^ viz. the 
Rhins of Galloway, irrigation is not practised by any 
other farmer, and little or imperfectly by any proprietor. 
His attempt, or experiment, commenced in November 
1S09, in a small field, admirably adapted for such an 
operation. He had adverted to the peculiar situation of 
the field for several years : and although the land is well 
adapted for tillage, yet as grazing is a great object in 
' this country, it occurred to him, that this small field, 
converted into a water-meadow, would be of essential 
^ue to his farm. In Spring 1807, therefore, after the 
field had been richly prepared by a drill -green crop, he 
laid it off in ridges of thirty feet wide. It was then sown 
''^th barley and grass seeds, and in the centre or crown 
^ every ridge or furrow, was drawn by a water- furrow 
pIcMigh, in order to suit the purposes of irrigation in af- 
^^ years. The barley was more luxuriant than j)roduc- 
^^e, and the grasses yielded well, but a considerable 
P^rt was cut and used green for horses, as soiling in sum- 
^^r 1808. The tenant conceived, that it would be pro- 
per to allow the land to consolidate for another year be- 
^*"e admitting the water, and accordingly a crop, partly 
tor green food and partly for hay, was taken in 1809. 
*^i». crop, however, was considerably inferior to the 

former; 
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former ; and in the end of October or beginning of No- 
vember, 1 309, the long-proposed irrigation commenced. 
A dam-dyke of turf, the most simple of all mat^r.aTk, 
was constructed at the lower end of a glefi or dingle, 
upon the upper side of the field, and an easy level was 
found for a feeder across the field. This, by means of 
stops, conveyed the water into the centre furrows before 
described, and thus the water was distributed over the 
surface. 

The rivulet being small, it vvas only after falls of rain 
that irrigation was complete, more particularly as tlie 
: subsoil is very porous : but every attention was paid so 
as to obtain the greatest possible benefit. The process 
was continued until abouf the middle of March, and a 
second dam was constructed half way down the field, so 
as to give the lower part as much advantage as the up- 
per. The Spring is late in this country; but this little 
field exhibited an early verdure, far surpassing any thing 
in this neighbourhood. Part. was cut for soiling, being 
earlier ready than any sown grass ; but the greater part 
was allowed to stand for hay. 

April, May, and the first half of June 1810, consisted 
of dry and unkindly weather, so that grass of all kinds 
was extremely backward. 

In this same field there are several little eminences, 
which could imperfectly, if at all, receive benefit from ' 
the water. These, together with the porous subsoil, 
upon which almost the whole field is incumbent, admit- 
ted the injurious el^ects of this long-continued drougkit, 
and of course the crop was considerably shortened of 
what might once have been expected. 

By the certificate accompanying this statement, four 
l^es, Scots statute measure^ were under irrigation ^ and 

two 
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tm roods nine poles wave too eleticted to receive much 

advantage therefrom, Befbr/s the end of June^ how- 

ever^ the hay was cur, and as so6n as the weather would 

permit ten ricks were secured. These ricks averaged 76 

stone?, each of 26 lbs. averdupois, per stone, and it was 

calculated that not less than 100 stones were consumed 

£freen. Thus the produce will amount to not less than 

860 stones, or about ten tons, being at the rate of 190 

•ton^9, or more than two tons per acre. This exceeds 

very considerably the produce of 1809, and the field is 

reserved for the purpose of annual irrigation, all parts 

^vhere the water cannot properly extend being now 

aricbly dunged. These parts, however, are trifling, when 

c:ompared to the whole extent. 

This land, before irrigation began, and in its improved 
state, might be worth 45s, per acre upon lease.' Hay in 
^ia country is. well worth 6d. per stgne lo the farmen 

The aftermath or foggage has been worth 20i. per 
acre; so that the 6eld in question can scarcely be ma-* 
saged in any ma.uner so profitably as by the means re- 
cently adopted. 

The water was shifted from side .to side of the field, 

According to the advice of the English irrigators, so as 

to dry and drown the land alternately; but one small 

'^oUow was unavoidably under water all the* time, say 

A^out fouic months and a half, and here the grass was by 

*^ir the most luxuriant. It would appear, that in £ug- 

I'^cid this might have been prejudicial, but the different 

^^ect may have been produced by an essential difference 

^^ climate. ^ Something may also depend on local situ^- 

^^Qu, the cool sea breezes tending, to |ireyei)t that, pu- 

•^cscence of the water and herbage upon the surfat^e, 

,^liich is understood to take place in a warmer and in* 
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land cotratry, when irrigation remains uninterrapted be^ 
youd a certain length of time. 

The expense of irrigating tliis field is exceedingly 
moderate. The two drains and feeders-couid not coat 
above ZOs, and the subsequent operations can scarcely 
be reckoned on, as they afforded amusement.to the oc^ 
cupier, who conducted them widi his own band. 

Rye grass, clovers, and rib grass, were ibe seeds sown. 
. The tenant was aware that natural and meadow grasss 
xnight have been more advantageous, but be has alreadgr 
the satisfaction of, seeing these rapidly introduce tbem^ 
selves ; and although without pretensions to knowledge 
'\Xi botany, he apprehends these sweet natural graasfia 
chiefly to consist of Poa praiensis aad Foa trjvialis* 

We, Patrick M^Master, in Clonyard, and Edward Ken^ 
in Kilstery, farmers, do certify and attest, that the foie^ 
' going Memorial contains a fair and correct statement od 
.facts, according to the best of our knowledge and belief, 
we having had many and frequent opportunities of in- 
specting the field therein described, and* the produce 
obtained therefrom. Patrick M'Master. 

Kirkmeridan, Jan,ly 1811. Edward Kerr. * 

Mr. John Scott, of Low Curghie, gardener and land 

snrveyer, has measured a field under irrigation, occupied 

by Mr. David Shank, and found the whole contents 6l 

the field to be four acres, two roods, nine poles, Scotd 

^statute measure, whereof the two roods and nme ^6fei 

' very nearly consist of detached pieces too elevated t< 

receive the water, and the four acres Scots, beirig a frai- 

tional part more than five acres English, have been cotti' 

pletely and sncccasfuUy irrigated. 

Obsaxxifion, 
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, Observations on the Art of Glass-makingj explaining 

some of the Phenomena that occur in the Process, with 

. . ■ • - • • 

Directions for applijing them to effect new Products. 

By M» GUYTON MORVEAU. 

From the Annales de Chimie. 

J HE art of glass-makin<^, which is of the highest anti- 
quity since there exist monuments that attest it to have 
been practised by the Phoenicians, was a long time car- 
ried on only by the tradition of processes which had 
generally succeeded. At the present period we feel the 
necessity of developing the principles of the art, the 
application of which has successively displayed the es« 
seatial conditions of the operations, augmented the pro- 
ducts, ameliorated the results, and may yet lead to fur- 
ther improvements. 

* 8ucb was the object proposed by M. Loysel, in 179], 

in the Essay he presented to the academy of Sciences^ 

und who, under this modest title, has left far behind him 

ttk^ works of Nery, Merret, Kunckel, and others, who 

li^ve written on this subject. 

The work still more recently undertaken by M. D'Ar- 
ti|gues gave hopes of a treatise that would embrdce every 
JpSLrt of this art, and put it into a regular course of prac- 
tlcre. 

The two memoirs that M. Artigues has already com- 

/teunicated to the class, have drawn my attention to 

some facts noted in my own collection, which appear to 

fne to have a sufficiently intimate relation to the most 

^n^portant phenomena in the operations of this art, to 

R r 2 merit 
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merit publication. I shall state them succinctly, with 
reflections that may serve to elucidate the theory. 

The principal objects of these observations are : 
' 1st. The' ^paration of glass of different degrees bf 
density by liquation. 

2d. The results of attempts to anneal large masses in 
crucible-moulds. 

Sd. The colouring glass red with copper and by ce- 
mentation. 

4th. The alteration of glass by long continued heat. 

5th. The alteration by the furnace fires, compared 
with that which is effected by volcanos. 

6th and last. An examination of what really consti- 
tutes the difference of the transparent and deritrified 
glass. 

First Observation. — Separation of Glass of different 
Degrees of Density^ bi/ Liquatioru 

In 1776 I accompanied M. de Buffon to the manufac- 
tory of glass then existing at Ilouelle, near Langua^ 
under the direction of M. Allut, to whom we owe th 
article glacerie in the Encyclopedia. 

He had proposed to make experiments for the fabri. 
cation of a mass of flint-glass fit for the constructio 
of graduated lenses, described in the first volume 
the Supplement. I shall not speak of the various pr 
cesses employed, and of the difficulties that oblig 
him to renounce the hope of obtaining a single piece 
sufficient thickness. I shall confine myself here to 
very extraordinary result to which I was witness, 
. ^ich I think ipay be compared to that which io me 
lurgy goes by the name of liquation. 

Tb^a« 




. TbeceiiRU poured upon the copper table a mass of die* 
cofflposiuan of fiint-glassy to a thickness of 37 millimer' 
tres *. There reinained in the crucible a portion of diis 
9las89,.aai)igh.a0 three or four fingers, deep ; it was ima- 
gined that by recharging it with the ordinary composi^ 
^Qtt| the glass obtained from it would be as much finer 
i n proportion as it partook of the quality of the flint- 
^lass. The refined glass being laded into the cuvetUy and 
2>oured upon the table, to the thickness of three lines (from 
C to 7 millimetres) was put into the annealing oven to cooL 
^When it was taken out again we were eager to judge of 
its quality, but were much astonished to find, instead of 
a single piece, two very distinct plates, of which the line 
of feparatipn was perfect, and extended through the 
whole mass, the lower plate forming about the third of 
the thickness. I brought away a piece which I exhi- 
bited to the Academy of Dijon, and which has been de- 
posited in its cabinet. 

. ^It was already well known that glass which contained 
ix^ itf composition a considerable quantity of oxyd of 
^ead, with difficulty produced a mass perfectly homo- 
genous, because the parts that are the most dense are 
^ot retained by an iiffinity capable of producing an equi- 
J^onderance ; and hence arises the difficulty of obtaining 
fiint-glass free from streaks. But a precipitation so ra- 
^id and so complete is a singular example dependant on 
aa combination of circumstances which we can hardly ex- 
'pect to see reproduced. 

. We can hardly doubt, after this, that the streaka 
:from which glass charged with oxyd of lead is so 

■ * Tbe compof ition waf 32 of Madagascar rock-crystal pulverised, 
32 of roiniuni, 10 of soda, and I of nitre^ Alemena de Chimie de Bio 
iop, torn. I. p. 179. 

rarely 
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rarely- exempt, proceed from a commencement of li- 
quation. The horizontal direction of these streaks de- 
monstrate ity since tbey are not very distinctly perceived! 
but when the light falls upon the eye in a certain direcr. . 
tion. 

I have preserved a piece of flint-glass of the thickness 
of three centimetreSy which one might judge to be of 
the best quality, if it were not that the part of separa- 
tibn is slightly waved. 

Second Obset'valian. — Essay with Crucible- Moulds f6f 

annealing large Masses of Glass. 

Among the number of experiments made at the ma- 
nufactory of glass at Rouelle for the same object, they iat 
first employed a hard calcareous stone cut into the form of , 
a circular crucible, imagining that when it was converted 
into lime by a gradual fire, and without losing its form^ . 
it might hold the refined glass ; so that the matter con-, 
tained in it would undergo the same gradual cooling as . 
takes place in the annealing-oven. They obtained, how- 
ever, only a mass that was crowded with bubbles, and 
swelled on the surface. 

They tried with the same views, a crucible made of ^ , 
the best potters clay baked as hard as possible: the glass., 
wasperfectly refined in it, and preserved in the annealin|f 
stale all its homogeneonsness, but the mass, which wai 
seven centimetres in thickness and 120 in diameter, wai^ 
divided by fissures proceeding from the centre to the 
cir6amference,' because the adherence of the glass to the, 
sides of the crucible had prevented its contraction, and 
th^ 't:Iay being so hard baked was not susceptible of sq^ 
great « dimunition of bulk in cooling. 

"^^ ihai 

mV • 1 • * 



On the Ari rf Gle^s-making, 311 

I have preserved a piece of this mass, the transpa- 
rebby of which is remarkable for so. great a thickness, 
although the composition was not prepared with an in- 
tention to deprive it of colour. 

Third Observation. — Plate-glass coloured red with 

Copper. 

Up to the present time we have not possessed any 
other method of giving a red colour to glass^ either for 
church windows or to imitate precious stones, but that 
of combining in various proportions according to the 
shades desired, the oxyd of gold, oxyd of .manganese, and 
sulphuret of antimony. Such are the compositions de- 
scribed by Fontanieu, and in the essay on glassf making 
by M. Loysel. 

Clou^t has given a different process in his essay on 
the compositioii of enamels, the manuscript of which he 
communicated to me some years ago, and I published 
it in the Annates de Chimie, for May 1800. This pro- 
cess consists in fixing the colour of the red oxyd of iron, 
by calcining a mixture of sulphate of iron and sulphate 
^f alumine ; but it announces decidedly that there is no 
Metallic oxyd which directly produces a clear red ; 
^4t to compose this colour different substances are ne- 
ceisary, and that it would be useful to multiply experi- 
**^€n(8 by which that red might probably be produced^ 
^hich cannot be attained either directly or easily by any of 
^f^ metallic substances anciently known. In fact, he only 
'pMks of the oxyd of copper as used in the pre- 
paration of green enamel ; and though it has sometimes 
^Qbrded a tolerably fine red, especially by mixing it 
^di oxyd of iron, he informs us that this colour is very 
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fugpitivey and . oftea disappears even' during the working 
of the glasi. 

An accident happened at the glass-house at St. Gobin 
in 1783, which appears to me to have pointed out the 
circumstances Mn which we may hope to fix in the glass 
tiie colour of the red o>:yd of copper ; and an experi- 
ment made in the laboratory of the Polytechnic school 
«iipport8 this coE^ecture. 

It is the practice in plate-glass works, when the glass 
is sufficiently refined, to lade it out of the glato pots 
into a large moveable crucible, called the cuvette^ which 
latter is then withdrawn from the furnacei and its con* 
tents emptied on the casting-table. The operation of 
filling the cuvette (called trejetlage) is executed with 
copper ladles that have iron handles, and vrfiich must be 
plunged into water as soon as they ^ begin to heat. A 
workman bayiug neglected this precaution lost a pi^rt of 
his. ladle, and it; was imagined that this melted piece 
would precipitate iu a metallic state to the bottom' of 
the crucible, and would be preserved the same as under a 
vitreous flux \ .the casting and annealing were conipleted 
as U9ual, and they were extremely surprized to see that 
the gls^s, indepeudant of some metallic grains, that were 
dispersed in the body of it, presented streaks almost 
uniformly coloured of a lively red. I send to the Class 
a portion of this glass polished on one side, which was 
1 7 centimetres long, 1 2 wide, and 7 millimetres thick. 

It is certain that this red colour was owing to the cop^ 
per that was suddenly carried to the degree of oxyda* 
tion, which gave it this property, and was fi;ied in this 
state by its diffusion in the vitreous mass ^ b^t are there 

« 

any. means of re-producing the same concurring cir- 
cumstances, 
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^ tmnstancet, •a4 wbai fvocaMes mu»| be used ? TbU is 
wbat I wiahed to discover by ezperimenL 

We took apiece of pulverised plate-^glass, and ouxed 
it witb 3 per cent, of its weight of copper filiDg9> and 
after having pusbed this mixture to a perfect finion^ we 
jTouod a glass without coiouri and the copper in metallic 
globules. 

. Thje experiment was repeated witb goblet glass and € 
ftrcemi. of its weight of copper filings ; a vitreous inasp 
was obtained of a very equal red colour, but so dense^ 
that it. appeared more like enamel than glass. We dis- 
IJnguished on the surface a less compact crust, approach- 
< lag to the nature of scoria, which was of a brown colour 
iodining to black. . 

Mixtures of glass and copper, even in the lowest state 
<lf oxydation* gave only a greenish shade, and a part of 
the copper was reduced. 

« These residts ; at the same time that they prove the 
yosaibiKQf of producing a red glass with copper, con- 
finathe opinion ofClouet, on the difficulty of fixing 
this colour hy fire. It seems to me, that it would be 
difficult to account for the circumstance of the plate- 
glass affording only reduced copper, whilst the goblet 
glass gave .a litreous oxyd, by supposing that the last 
contained some oxygenating substance : a more proba«> 
ble reason is, tliat the greater fusibility of the former 
glass hastened the fusion of the copper, and thus pro- 
tected the metal from the oxydating action of the air 
before the temperature was sufficiently raised to render 
this action efficacious. 
^ I need not remark that this is not at all in contradic- 
tion to the phenomenon that I previously described. 
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since the copper of the ladle did not pass to th^ state of 
vitreous oxyd in the plate-glass till it had repeatedly un* 
dergone the combined action of the air, andf the beat pf 
the furnace. J - f' r . > '.L-' 

M. D'Arcet has made several attempts to colour glafa 
ftith eemeAti ^faai^^- With metallic colouring 'oxyda; 
he has employed in difFerent proportions and in differrat 
«tate6,^iroii; cofyfMH^, et>bdft^natftf man^nese. Iron* gave 
it a pale coltfui^^; eoMt'^wKt matnganese oolbufed'bnl^ 
the cement. In diat charged with the oupneous retidiMI of 
the distillation of aoetate of coppery the glass when' cool* 
pletely devitriBed was of a deep green on the surface^ 
the intensity of whioh became weaker as it descehdcd 
towards the centre, where it acquired a reddish shadeL 
A plate of glaaB coloured with cobalt bein^ placed in tte 
ordinary cement with a capsule of white glass, and^esa; 
posed to a heat of 50* of Wedgwood, a part of die cap;* 
anlewas fimnd coloured blue, without having sufiered 
iusion ; the surface only was eroded and unpolished, whiclp 
is well explained by the knqwn property of dns metaltia 
mfA to evapoi^e at a very high degree of heat* 
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(Continued from Page 256.) 

1 XMOTH7 SrbldraK£, of the Strand, WeBtminsler, in 
the county of Middlesex, Mecbanit ; for certain wheels 
wbiohg wbeD cpii}^iiie«i tog^tb^rj wiUcoiittitute a moving 
pof^t 9f gn^t forge, by the i^pUoa^n of ^biql^ to piany. 
jqigin^ macbinesy ..9iul machipqry» ;tlMU: are now.aet in 
nio^D \fy steam, .wind,, water^^ ■. ot animal pqwec, the e& 
^(.of tiie said known power$ will be greatly increased) 
%ud.ihe.labour.of me^.jor hocMs tbaft are qow employed 
on^lJie said engines, machines .or machinctryf: will be di«« 
ipinished.i .which wheels may b|^ introdi^t^d, ipMictQC 
in^ tbe.wbQl^, into m^ny eqgine^i^machine^} or machinery^ 
for wbatjever uses. they may bf employ ^d» instead of tbe 
whl^ and pinions by whichj^ucb ^ngineSf machines, or 
macbiiieiy, are generally kept, in motion; and wfaifili 
i;rbe!^lsp when so introducf^^,. will work with much leas 
'friction, ai^d puch greater Vislocity^ than those which are 
usually employed. Dated June 15, 1811. 

Charles Hamond, of Mlik-street, Cheapside^ Londoa^ 
Gentleman ; ibr a machine for sawing, cutting, and pla* 
Hing wood. Dated June 27, 1811. 

Thomas Attwood, of Birmingham, Esq. and Ben- 
vlA^lN Cook, of the same place, Gilt Toy-maker ; for a 
inetbod of combining and connecting together different 
kinds of metaU) and of combining and connecting metals 
and wood together in such way as to make the combina« 
tion thereof, whether tbe same be of metals or of metals 
mnd wood, hate one appearance or rcpresenution^ only. 
I^lj^d June 2t, DSll. 

Ss 2 HOWAIIO 
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Sir Howard Douglas^ of High Wycombe, in the 
county of Bucks ; for an improted drcle or semi-circle. 
DatedJuly2, ISll. 

Ralph Sutton, of Biimingham, in the county of 
Wanvidcy Bra9f -founder ; for a aeif-^Qtiag cmrtaia jbr 
window-bliud-rack. Darted Jaly-2, J81t. . 

RoBEftT Oawwni, vf itiMnduafe-iplaoe, iti'tb^^riali 
vfGttftOB, itrtbeeD««ity{)f Gldtieester, Mechanic ; for 
a diode of applying aiiy laoviDg power to machineijfs ^^4 
of^ increaiing audi po#er, and 0/ rendering loaebinety . 
itore eaaily auso^tible of a multiplicity of lAeb peiHM , 
at tbe.aattioof diflfetfanttime^w Dated July 3, 181 K- 

Jossra BAtmAtx, of IValsalt, in the county of Btaf- 
ibrd^ Sadletn* bontoonger ; -for a mode of tnakmg bridle- 
1>itts, raaffles/ and bradoonft for horses, and msfttogitte 
liooks and lingis, hereby 'the ledthet*, or other W0rk be- 
longing to thb saihe, may with much greater conveni^ 
tffioe be separated therefrom, for the purpose of altering, 
changing, rep^rmg, or preserving the same, aa ocba- 
tion may i^qcrire. Dated July 11,(811. 

Joiii^ Trotter, of Soho-square, in the county of Mid- 
d\esbx^ Esqtrifc ; for improyemenls in the appKcatioh of 
Vteam and oth^r powers to useful purposes, by means of 
suitable apparatus. Dated July ' 1 9, 1 8 1 1 . 

Claude Coiestin MoNNOYttja, of the pkrid of St 

* ■ ■ ■ * 
Luke Chelsea, in the county of Middlesex^ Gentleman ; 

fpt a process for the purification' of ardent spirits, by 

which a pure neutral spirit is obtained wiijkout rectiSca* 

lioii or.the aid of fite. Datcd^aly 22, 1811. 

Joiu:j>H Bajdstone, of Bridgewater, in the. county of 
Somerset, Cabinet-maker ^ ^or improvements applicable 

to 



to bedttaads, ^^^ various other things. ; Dated July 24, 
1811. 

Donald Gumming, of Whitefield, in die county of 
Kartbomberland, Farmer; for a machine for reapibg 
and cutting c<mi and other articles. Dated July 869 
1811. 

HamiT James, of Birmingham, in the county of War- 
wick, iMerchant, and John Jones, of Birmingham afoie* 
taid,' Gun-Bftrrel-maker ; for improvements in the ma« 
mifluiture of barrels of all description of fire-arms and 
mSMtj. Dated July 26, 1 8 1 1 . 

Matthew James Mayer, of Pentonville, in the county 
of Bfiddlesex, Mathematical Instrument-maker ; for an 
fmpifbv^d construction of the instantaneous light ma« 
dAne. Dated July 31, I8II. 

PeTbr' Durand, of Hox ton -square, in the county of 
Middlesex, Merchant ; for improvements in, or addition 
to, liimps, and for rendering the illumination more soft 
and agreeable to the eye. Communicated to him by a 
person residing abroad. Dated Augusts, 1811. 

John Ashley, of Homerton, in the county of Mid<* 
diesex. Plumber; for a filtering vessel, for purifying 
and cleansing water. Dated August 7, 1811. 

Thomas Gilbert, of Great Yarmouth^ in the county 
jif Norfolk, Gentleman ; for improvements in machinery 
•for the delivery of bricks, tiles, #maments, pottery-ware, 
and other articles made in moulds, after the moulds are 
fitted, bated August 7,1311. 

HousTOWN RiOG Brown, of Edinburgh, Coach-mar- 
ker ; fej: improvements in the construction of wheel car-* 
liagrs. Dated August 7, id II. 

William 
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WnxUM Taylor, oi. GotaentXi, in the oonaax of 
Yorky Merchant; for a machine or apparatus tci he aw 
tached to the axleli?ee and nave of wheel caxri*^ 
whereby tbeir mocion may be gradually rhrrt«i and 
ftoppedf and also again loosened or unstopped, Jtt A^ 
pleasure of the driver or passengers during the pjii^WM 
of the carriage. Dated August 7, IS 1 1. , 

James MallhoYi of the sute of New Y^rk, mat df 
the united states, now residing in the cii^ of Lcadoa, 
Hatter ; for a method of making a machine for cnt^m 
or shearing the nap or wool from all kinds of biqad asd 
narrow cloths. Communicated to bim by a person it* 
siding abroad. Dated August 7, 131 L 

William Davis, of Royal Oak-yard, Bermoodsef- 
street, in the county of Surrey, Engineer ; for a niari i iiir 
for chopping meat for sausages^ and other like puqMSseak 
Dated August 7, 1811. 

John Stubbs Jorden, of Birmingham,- in the coimty 
of Warwick, J'atent Copper Window-frarae^maket ; far 
a method of glazing hot-houses, green- houses, and all 
horticultural builJings. Dated August 20, 181 1. 

William Good, of Coleuian-strect, in the City of 
London^ Plumber.; for improvements in valves for van* 
ous purposes. Dated September 9, 1811. 

Walter Rocuiort, of Bishopsgate-street, in the 
city of London, Gi-ocer and Tea-dealer ; for a netbod 
of preparing coftce. Dated September i>, 1811. 

William Frederick Collard, of Tottenham Courtr 
road, in the coufity of Middlesex, Musical Instrmnent- 
nlaker ; for improvements upon an upright piano'^forte. 
Dated September 9, 1811. 

JolLV 
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•' JcrtiN Barton, of Tufteh-strect, Westrmorter, ki tli« 
fpouiity of Middlesex, Engineer; for a sawing niachins « 
upoa an improved construction. ' Dated September 9^ 

wii. .^ 

Whxum Walker Jenkins, of Birmingham, in the 
eoonty of Warwick, Brass-founder ; for an improvement 
in the n^.etbod of manufacturing drawer and other knobs;, 
< of different shapes and forms, used with, or affixed to, 
cabinet and other furniture and things. Dated Si?p<# 
t«»nb«r 9, 1811. 

John Jones, of Bcverton, in the county of Glamor- 
gan> Gentleman ; for a method or methods of applying 
the expansive force or pressure of atmospheric air, con* 
deased air, or steam, in or upon a wheel, so as to be tb» 
CiU AQv^r of machinery. Dated September 9, 181 K . 

Michael Logan, of Paradise-street, Rotherbitbe, in 
the county of Surrey, Engineer ; for an instrument for 
^e generation of fire, and various purrposes in chemical 
^q4 exporimental operations. Dated Septeml>er 9, 1 8 1 1 . 

WiLuAM Strachan, of Porl Cottage, in the county 

^f Chesiter, Chemist; for a method of preparing the ort 

^f cobalt for the various purposes for which it is appli- 

^^ble in trade, manufacture, and painting. Dated Sep- 

^^mbef 9, 1811. 

Jobn Chancellor, of Sackville-street, in the city 
^f Qoblin, Watch and Clock-maker ; for a mechanical 
^ t^strament on a new construction applicable to clocks and 
*^ther kinds of machinery. Dated September 9, 1811. 

Thomas Marsth, of King-street, in the county of 
X, Watch-maker ; for certain improvements in • 
'^ constructioi) of watches. Dated September 9, 1811. 

George 
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GfeO&OS^ KiTCJiiN, o£ Sbefteld, in the couotjr of 
York| Silver Plater ; for making portable sconces or 
branches. Dated September 14» I8ii. 

Edward Silvestee, of Rochester, in the coiinty of 
Ken V NiUwrllfbt ; ■. lor a new dA^g or skid to bfe applied 
to the wheels of carriages off diflferent deacriptiona* 
Pated September 14, 18il. 

Wii.UAM:FaTHiROiLi«» of Gjreenfieldi in tbe coonty 
of Flint, Copper forger ;, for a new method for making 
copper roUeci for printing. Dated September 29, ISl 1. 

Johannes Ambrosicts Maas, of Hammersmith, lo'the 
county of Middlesex, Gentleman ; for his improvement 
in making of vinegar. Dated September 23, 181 1« 

James Nbedham, of Islington Green, in the coontj 
6f Middlesex, Brewer and Corn Dealer ; fat m portable 
apparatus for brewing beer and ale firoai malt Md bops« 
Dated September «3^ 18 ll. 
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Specification of the Patent granted to Joseph C. Dyer^ 
vf Boston^ State ^ Massachusetts, one of the United 
"^'tateSf now residing in London, Merchant; for a Ma'- 
chine for cutting or reiiurving all the various Kinds of 
Furs which are used in Hat -makiyig from the Skins or 
Pells, and for cutting the said Skins or Pelts into Strips 
or small Pieces. Dated September 7, 18iO. 

With an Engraving. 

1 O all to whom these presents shall come, &C* 
JNJ'ow know ye, that in compliance with the said proviso, 
I t:3ie said Joseph C. Dyer do hereby declare that the 
*^icl invention, and the manner in which the same is to 
*^^ performed, are described and ascertained in and by 
"^^ drawings herennto annexed, and the following de- 
*^*"iption thereof ; that is to say : 

^ig. I (Plate XVII.) represents the machine as seen 

« 

*^ perspective, from a point a little in front of> and to- 
'^^^cis, the right hand side of the end of the machine, where 
^*^^ skins or pelts are introduged to be cut. The letterf 
^ A A denote a frame, (of cast-iron, wood, or eny other 
V^OL. XIX. — Second Skries. T t suitable 
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jMiitable mateiial J on which the several parts of the mB^ 
cbiue are adjusted and supported in their operation. In 
this frame a large (drum- shaped) wheel is hnng, to turn 
finely on its 'axis d d. This wheel, which I call the 
drum^ whecsl^ it composed of two cast-iron, or other pie*- 
talj wheels, the arms of which are denoted at ccc, and 
. which are, fastened on the said axis dd. On the peri- 

• - • ' - 

phiries of these metal wheels a rim of wood, as denoted 
at B B B, of about one inch thick, is fitte<i> and firmly 
secured by sqrews or otherwise, and the whole turned 
true on the axis. This rim BBB is divided into eqntl 
spaces on each side round its whole circumference, and 
grooves cut therein, extending fitom its opposite sidi^ 
towards its centre, so as to diverge a little from die line 
of its axis, and thereby form angles with each other and 
with the axis of the said wh^el. In these grooves the 
cutters, as denoted at eeecy are bedded and held firm. 
The number of these cutters will depend on the size of 
the drum wheel to be used, and the degrees of the kn* 
gles in which they are required to be set ;'■ which last 
may be left to the judgment of the workmen, after re- 
ferring to their action in cutting hereafter described; and 
as respects tlie size of the drum wheel, although I gene- 
rally make it about two feet in diameter and' fifteen 
inches wide on its periphiry, in which case it will con- 
tain twenty-four cutters, (that is twelve on each side,) 
jet this size and proportion may be varied without pre- 
judice to the performance of the machine. The width 
of the said periphiry must, however, be always sufbci- 
ent to admit the introduction of the skins intended to be 
cut of their full width. The said cutters eeee should be 
made of cast (or other fine) steel, about one-eighth 6f 
an inch thick, five-eighths vvide^ and of a length pro- 
portioned 
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poirtioned. to the width of the drum-wheel, so as ta ex- 
tend from the edges to the centre of the periphiiy 
thereof in tbe determinate angle as aforesaid. Th^8# 
Cjitters should be fixed in the said wood rim, so as to 
project out, or stand up, from the smooth surface of the 
wood, about one-eighth of an inch in the centre of each 
cut|;er; and thjs ends at the centre of the rim should btt 
inade to project more than those at the sides, say abotit 
one-sixteenth of an inch greater projection at the ten* 
Xr^ ends. 

Fig. 2 is a section, giving a view of those parts of the 
Machine as seen from the front end thereof, where the 
apt of cutting is performed. In this view the rollers der 
noted at D D are represented as broken off^ and a part 
of them left out, in order to shew the knife £ E. This 
knife is made of a straight plate of steel, ground to a 
keen edge at the top, through its whole length, which 
extends across the machine just in front of the drum- 
vrheely so that its said edge is parallel to the axis of the 
said wheel. And in order to secure the said knife in its 
place, so as that it^hali be kept steady, and be allowed 
to move freely backward and forward a little, or ap* 
proach to, and recede from, the drum-wheel, as is re- 
quisite in the act of cutting, it is provided with a frame 
or support, as seen at F F ; which frame is hung in 
grooves or hollows made to receive its ends in the oppo- 
posite sides of the great frame A A A, and so disposed as 
to turn as on a hinge, or to move freely backward and* 
forward a little therein ; and the knife being fitted into 
this frame, (so as to be easily adjusted, or taken out to 
he ground, &.c.) will be held steady, and permitted to 

T approach. to, and recede from, the said drum- wheel, as 
^e edge*, of tbe cutters on the said wheel are succiego 

;, Tt 2 siVely 
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tively brought in cootact with the edge of the said luufe^.-. ' 
whilst the wheel is made to revolve in the act of cutdii|}. . 
Thb str^ht knife ib all the time pressed toirards the 
drum-wheel hy the springs T T T, which are adafited to ^ 
act against its back side, or against the said frame in . 
which it is placed ; and there are regulators or stops 
fitted so as to be easily adjusted on the main frame at*: * 
each end of the knife, whereby its progress is arrested in 
its tendency to approach the drum-wheel as it falls off : 
successively froua^ its action againi the edges of the cut^ 
ters in the said wheel, and it is impelled thereto by the - 
action of the ssiid springs. The ends of the cutters ia 
the drumr^yheel (as before described) being made to rise 
but litUe above the surface of the wood at each side of ^ 
said wheel, and to increase in the distance therefrom to* * 
wards their other ends (at the centre of its pcriphiry), 
their edges will thereby be made to fall gently on that 
of the said straight knife, and to pass freely over it^ • 
without any jar or injury to the said edges,, as they are 
successively brought in contact by the revolution of the 
said wheel. The cutters in the drum-wheel should be 
pl^ed therein at such distances from each other as to 
le^ve a small space between the line (drawn across s^d 
wheel) where the straight knife falls off from the end of 
one of the said cutters at the centre, and that where it 
meets the opposite or side end of the next knife in sue- ; 
cession. It will readily be seen, that as the edges of the 
said cutters and knife are brought in contact by the rc-t • 
volution of the drum-wheel, they will form acute angles 
with each other, and being at the same time pressed ten* 
gcthcr (by the action of the springs against the knife aa^ 
aforesaid}, they will cut ^the said s^ins or pelts, (when • 
plucud between them} on the samq principle that the 
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^lad^ of shears act in cutting. The said feeding roller^ 
denoted at D D, arc about one inch in diameter, and of 
a sufficient length to extend across the end of tb^ Aia* 
thioe. They are confined in their proper situation (just 
in front of the knife E E) by the upright plates at each 
side of the machine as seen at G G. In these pisctes '' 
there are grooves, which are 9pen at the tops, wherein 
the ends or pivots of the said rollers are fitted so that 
. they will turn round freely, and not admit any sldewrse ' 
motion, and so as to permit the said rollers to be taken 
out at pleasure. These plates consist of two parts, 
which are secured in their respective places by adjust- ^ 
ing screws^ and which are so contrived as to permit the 
said rollers to be placed at a greater or less distance ' ' 
from the said knife, and to have their relative situation ' 
J'egulated and altered at pleasure. The rollers are con- ' 
Elected by cogs or wheel-work, so as to revolve together ; 
'vhich cogs, S S, are fitted on the left hand ends of th^ 
Tellers, outside of the frame. And the said rollers ard 
Putin motion by means of the wheel-work, as seen o^ 
^Q right hand side of the machine ; that is to say, this 
^•''lieel A is fixed on the end of the axis d r/, aiid acting 
•vith the wheel ii^ turns it round, together with its long 
3-xia kk, and thescrew wheel /, as made thereoti. Tlii» ' 
last, acting with the wheel w, (which is fixed on the 
pivot of the lower roller), will cause the said wheel, and 
Consequently the rollers D D, to revolve whenever the 
^••am-wheel is turned round. This wheel-work is cal- 
culated to produce about one revolution of the feeding 
'oll^i-g whilst the drum-wheel revolves seven times. The 
^Ceding rollers are turned true, and then filed (with a 
^^^rsc file) lengthwise, so as to give a roughness or 
^iSht fluting on tb^ir surfaces, wheireby they ttrill take 

firmly 
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firmly hold of| and carr}' the skins forward to* the.koife 
when placed between them, aiul tbey are pcessed toge* 
tbcr by the actions of the springs 71 ?f, which ^re luade 
to press down on the upper roller, and are i»o contrived 
as to be opened or raised up at will, to take out the said 
upper roller. The skin or pelt intended to hjEive the fiir 
cut or removed therefrom must have one end of jt 
placed between the said feeding rollers, (with the fur 
side downwards), and the drum-wheel being made to re* 
volve (by means of the winch H, or any other first 
mover), the skin will be advanced towards the drqxn- 
whecl, so that its end will be carried just over the edge 
of the straight knife, where the said cutters io the whee^ 
will meet it as aforesaid, and cut oif such part of the skin 
as shall have advanced beyond the edge of tlie said kqife. 
and at the same time the fur will be left on the back 
i»ide of the knife as the skin is thus cut off, and carried 
^ away from it by the action of the said cutters against th^ 
straight knife, Jt will be seen, that as the motion of t)ie 
feeding rollers is very slow, compared with that of the 
said wheel in which the cutters are placed, the skin will 
have advanced forward but little on the edge of the 
Iwuife at each ot* tlie successive cuttings thereof, whereby 
the said skin will be cut into small strips, and these 
strips will be allowed to fall and^ pass off from the uxsir. 
chine under the said drum-wheel; and that the Xfij; in 
the xpean time which is thus retained on the back side 
of the knife, will be made to proceed downwacdi {as 
the skin advances forward, and is cut off from it,) be? 
tween the said l^ife and the feeding rollers* Aod uo** 
der these rollers it may be received by any suitable con- 
ductor, and carried off from, the machine nearly in the 
same state in which it was disposed on the skiiifi. 

In, 
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In Fig. 2 the letters ppp represent a part of a plate^ 
which is fastened to the knife-frame, and calculated to 

m 

rtc>cive the fur as it descends after beinc: cut from the 
ikins; which plate is curved or bent out so as to guide 
lh6 fur off, and cause it to fall on a cloth or other con- 
ductor, U'hich is fitted to nnove round on and by means 
of the roller Q.Q, as seen in tliis fi:;are; which roller is 
connected bv a band, or otherwise with the feedinir 
rollers, and made to move round with them. 

la Fig: 1 the letters R R represent this conducting cloth 
as fixed in a frame T 2 T 2, with a roller at its forward 
edd, round which the said cloth is made to move. But 
W &e fur may be carried off on an inclined plane, or by 
any other convenient method, I consider the said con- 
dactori which I have described, as not very essential to 
the principle of the said machine in its operation. 

In Fig. 2, L denotes a piece of skin with the fur on it, 
u they are introduced between the rollers to be cut. 
The cutters in the dmm-wheel should have their pro- 
jecting edges ground with a short basil, so as to leave. 
^n their forward sides the edges blunt, and they should 
'^e rubbed with an oil-stone, to make thein smooth, 
'^hich w^ill preserve them from injuring, and render the 
'Necessity of grinding or sharpening them (or the edge of 
^he knife with which they act) less frequent. 

Aud I do further declare, that altho»»gh in erecting 
^y said machines I generally adhere pretty nearly to 
^l^e size, form, materials, and merhod of construction 
^ afi^re described, vet that I do not confine nivself to 
^hese particulars, as the s^me may be varied to a con- 
^^derablc degree in many paits witliout departing from 
^he principles of the saiH invention, and without injury 
^^ the performance of the machine,' and perhaps, in- 

deedy 
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^.esij. en afftvaotaqe in mne zssmes . mr imtaace. it may 
o^ chouofac sdvuBEtfiS' ^ naonff the enttos is 
dnmn ^jhcri mad^ liuiir •sianqh m isjllkuiI ({Dtte 

die nm of :he isxii ^roneL : n 'Thich case tkere 
wili tit fVLimtt he ir.iv liaif r*ie munniSF of die sid cut- 

amat tie lec virh a. pr;oer dl'sorzieics tram tfae line of 
iut XZA v# ir,rvsx iHT^es x:di -ne icnutrht^-kmfby of sach 
lie^/'^)! as Jiaj :ie f<iirj.a ja juc :a -iie best advancage. 

Ari'i^ r :v;iL ii«*r* <;i:si*r"-», -jac rar lutunif the fur from 
very tfnaiV-«2i»rl ^k.-n;^, irhicii wul 2*s^^ die dmm- 
wheet to Bie auuie 3i:rr:it 2*jLi:Ter diaa "iie one descxiEiedy 
f even ase the lo'ijr rit^.i^r-i .-. sre&^r^Mce to the double 
ran^ft of cattfin, r.-;r;i:::.:::!..r i-T- "^ v:entre of tfae rim^ 
M descriheH ia tiae riravir-^:^. And Jisread ot^cfae wheel- 
woirk, aa shewn, t.'> con?.ect the iris '^t' the dnun-wbeel 
with that of the Seedlr.^ roller :o [T'.ve motioii: thereto* as. 
As^:r'MtjCj, f sotnetimes cbcala the :iame bv nieans 06 
hzxiA^ or chainrf macie to ma over puliies, wbeels, 0= 
Tuzeerij properly adapted to the parpose. But these^ a . 

well zs :r«anv otlier v:irvatIo?» Tcfaich m?.T be made in ili . 

- • 

aai/1 ntarbizke, may be left to the JEidzaent of the won 
men, uho will find no diScaltj iu providing for t 
^me ^j^} 1^ to adapt ks operations to tbe rarions tinJs 
nrork to the best advantage. 

In witness whereof, ic. 
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Specification of the Patent granted to John Faasbx, CoU 
lector (^ NaiuiHil Histoiy^ now of Sloane^egum-ej Chelsea^ 
in the Parish of St. Luke/vi the County if Middlesex ; 
for a Discovery and finding out of certain Vegetables^ 
and a Way of preparing tlie satne, so as they nuy ha 
usefully employed in the manufacturing of HatSy Bon-* 
nets, Chair-boito7ns^ and Baskets, and for other Arti* 
cles and Purposes. Dated October 15, 1810. 

X O all to wbgni these presents shall come, &e. 
Now KNOW YE, that the said John Fraser doth, by tUi 
instrument in writing, under his hand and seal duly ex- 
ecuted, describe and ascertain the nature of his said in* 
vention, and the methods by which the iwine may be 
performed ; thai is to say : The said John Fraser collects 
or gathers the leaves (otiierwise called branches) of all 
or any of the different species pf the palm tribe of plants 
growing spontaneously on Uie continent and i^nds of 
North and South America, and in other parts beyond 
the seas, but more particularly in tropical climates, and 
may be there cultivated, and are described in the writ^ 
ings of the celebrated Linneus, and other authors, be- 
fore the said leaves are of* matured* growth. And bet 
suspends the same in the air in the shade, in ordeif 
that they may become well bleached and dry ; or other«« 
wise he causes the same to be so collected, bleached^ 
and dried, and In this state he transports them to the 
place of manufacture. And farther, prepares the same 
for use by cutting off more or less tlie outer extremities^ 
where tlie leaves taper and are thinnest, and from the 
inner extremities, where the material is most stiff and 
rigid. And farther, he divides the various portions of 
tbe said leaves into longitudinal slips with a knife or 
You XIX. — Skconi^ Series. U u knives. 
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kiu?e9»tOr.,othier fit cutting tool or tools^ used either 
•singly or aat ia ^ irsune*. so as to afTprd an equal jg&ge 
-for the saicil 'longitudinal slips as to the breadth thereof ; 
and be afterw^irds sorts ^nd selects the said lotigitntiinal 
ftlips-by separating a part from each other of such sTipsas 
ar« best adapted to the several particular uses in manu- 
facturing as aforesaid. And in some cases he washes 
the said leaves previous to cutting the same (as .before 
mentioned) witli soap and water, and expose thenij 
mfter rinsing them^ in a muist state to the fumes ^of burn- 
ing sulphinr in a close chamber or place. And where it 
may be desirable to dye tlie said leaves of any particular 
eolonr, he performs the same by the usual processes 
upon them, either in their first state or in any of the 
subsequent states or stages of manufacture. And far- 
ther,; that among the different species of .the said tribe 
bf plants, the genus areca nnd corj/pha are the most gene- 
rally useful, and to be prefered ; and that the middle 
pcnrtion of the leaf of the plants so cut into proportions 
as aforesaid, is a better article than that which is pro- 
duced or afforded by the extremities so cut off. . An^, 
lastly, the said slips are and may be usefully employed 
in manufacturing of hats and bonnets, chair-^bottoms and 
. baskets, and for other articles and purposes, by plat- 
ting, weaving, or intertwining the same with or without 
the addition or intermixture of silk, wool, cotton, or 
other fibrous materials, in various well-known manners; 
And the peculiar strength and flexibility of the said 
vegetables so prepared do render them capable of being 
Itmployed in platting or intertextures, which could not 
* be attempted or made with the articles or materials 
'"** heretofore irv use for those purposes. 
In witness wheveof, &c. 

Specification 
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Spe^qficaiipn of the Patent granted to John Plaskett, (jf 

Garlick-hillj in the City of Ij)ndon^ Stave Merckani^ 

■* tfw/ Samuel Brown, of Norfolfc'Strret^ Smikwark^ in 

. ihe County of Surrey^ Cooper ; for a Method for the 

' intiking or viunufacturihg of Cash and other Vessels ^ky 

. impf^-ved Machiucrij^ xchich said Machinery is oppOoa" 

bU to other useful Purposes, 

Dated March G, ISJ I. ' 

JL O all to whom those presents shall come> &ic^ 
Now KNOW VK, that in a^mpliancc with the «ai(l proviso^ 
we the said John Plaskett and 8amiiol Brown do hereby 
declare that the nature r>r our said invention, aind tlie 
nianuer in which the same is to be pcriWmecI, nre par- 
ticularly described and ascertained as fbllowB ( that is 
to say : . . , : . 

First We do saw out the planking for tjje staves^ of 
casks in the usual manner, or otherwise we^ do moke 
use of a circular saw for that purpose; and we doeut 
the said staves or pieces into fit or suitable Iciigtbf. for 
niakin<; the intended cask. 

fcjccondly. We do pnivide machinery for cutting the 
edges of the said staves cither straight or curved, accord- 
ing to the figure of the cask intended to be made, which 
may be cylindrical or conical, or spheroidal. And. the 
said machiner}' doth consist of a strong bQUch, havii^g a 
board or ])laif<)nn to be slided or moved cud ivise tlvere- 
on. And upon the said board there is placed another 
piece, capable of being slided cmsswise. \V iiieU^last- 
nientioncd piece hath a recess or hollowed part, into 
which the stave-board may be laid^ so that one- edge 
cf the stave-board may and shall pvoj<.<K;t clear, be- 

U u 2 » yond 
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2 oarT r ..:Lr jrm :iru meiioit 

" :x5t:iT:c;* )f such proiecsjcc £i 

V TiiiT*r.r ne '«ec4» be lore descried 

.* tna^ .-SMlir ^ *MiVtr^ (Troasiwise. And la ynicr 

lac 3ift -nmHSXEr if *he last-mentioned cro» lEfacxia 

3av n iMitT jiia feadiir TiTectetl and adjusted, we <k> 

xvpr^iiie :iase Itt ^ '^nple ^ racks and pioicas, or 

'.' nai^iMOTr: md a handle, or by joints similar to tkose 

ommoniv uea m parallel follers. And farther, we io 

nr irinve or btfneatfa the ^aid bench a circular saw, le- 

^olvin<T on (lie axia nearfr at right angles to the directkia 

.n wniau the isr^-mentioned^'board or platform can be 

lutt^l or tDO^tii as aforeMid, and opposed to the couise 

1*' i;rectiOii ot* tike said motion of the projecting pait of 

.le vki'i suve-board. And the sakl circular saw u ta . 

'f p.ide flat when straighNod^^.* staves are to be ci2,. 

; : . :r, be made of a di-ih or globu^Ar Sj;ure, to coincide.^ 

« v» I Tree (ur nearly so) with the circular or curve line 

• ''"'^ .rve-edged staves are inicnvlod to be cut Aal 

—-r. with regard to the sh.^h:: cr moving endwise - 

• • iiSad board or platfonu fir?: :r.eni:onei?, we do 
•' • 'iw same «iiiher in njb: ii.o* :?.r.i m ihai case 

• x\ini or platform hath ;:i r. .::.^r. cnr.rrei be- . 
V -i' -fit sliders or «rrooves* ; o: »'>:." « e J^l ptr.:^a2 
"».,. . I i^'irrular or curved Ii'"f> ":.'i .r» ih;:: :a« 
' '^'i?v{ or platform haih i:- :■ :>i;0!:-roiiri:iew rj 
'• * iri\t>ii sliders or s:ro.ive> . d: .r.iic'rwjst. ii- 
•' K'ls or srroovcs, wc do r.i-'kt* ir>: of I'.r:^ x 
•'••'•'s moving .'JiTRinst pins. n:\'o:anig ic ai r 
*••••< luul woll-known nie::.vVi.- \x j)Foaunr$ 
'•• • nr\o<l motif ns in mnchinerv S\m. ti 

m 

••'l..-,.s of iiie jtaid str.«L^-. w-e dc nia.*f 
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le saliib onwards^ by the means aforesaid, so as to 
ome up to, and pass, the edge of the saw, wliich is' to 
le them hi niotion, and nill cut the intended line ftloug 
he edge of the stavp, so as to give a daly sloped face 
:othe'$aid edge suitable for constructing a cask. And 
in the said operation cai*e must be taken in tuming'tbe* 
itive edge for edge, that the same surface of the s^re- - 
board sftall in both cases be downvrards. ■ .» ' 

Thirdly. We do make use of machinery for cutting 
die nose or projecting part in the bung-stave of small 
Guks, called bottles \ which noechinery doth consist of 
a6at ork concave circular saw to be employed for cut- 
ting the face of the stave close up to the said tibse'or 
piojectitigpart, accordingly as the said face is required 
lo be flat or curved ; in which last case the said stave 
Bmst be moved upon a convex or slightly spherical bed. 
And the said machi^iery doth also consist of another cir^ 
cnhr 8a#, duly placed on its arbor, to revolve nearly at 
right angles to the plane of the other circular saw, and 
to be employed in making the cut close to the said nose 
or projecting part. And after the two faces on each 
lide of the nose have been duly so formed, we do per- 
ioiate the bung-hole by means of a bit, which we fix at 
At opposite end of the arbor belongiog to the last-men- ^ 

tioned ciniular saw. 

Fourthly. We do set or put up the said staves so as ta ^ ' 
fcrm a cask in the usual manner, connected by truss ' - 

\ koops. 

Fifthly.- We do fix the said cask in a stout flat piece" 
f rfwood, or other fit material, called the chuck, having •^' 

* circular hole therein, of the proper size to fit and be ■ '" ' 
•riven upon the end of the said cask j and the chuclc ia " • • ''** 
^ situation retains the cask firmly, having the axis 
• thereof 
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tliereof.conceritnc witH £be chuck, and at right angles to 
Ihd fiat fii;eec£ the isame« 

- : .SiKlhfcfC W^ doxo^troct a cylindiicaj cage, or liiQJlojV 
impiementy of sufficient size and strength to bold a CHifc 
th^reiii; aiid we dojfirmly fix the said cage- upop a 
<trong^. upright arbor, Avolving . between ; Collin's, a(|4 
«^r\Tdg tiie office of the mandril of a laAbe : and the.upp 
per patt or ^dgo of the said cage is turned true aod.ffM^ 
lind two studs or pins project therefrom^ which are AU(Sfl 
and adapted to two holes in the face of* the befbre'^dfh 
scribed chuck, so that' when the chuck is duly, pIao(4^ 
tritii the said pins in' the holes thereof, the face of ,1^^^^ 
chuck shall fairly apply to tlie face of the cage, and <j^-d 
axis of the cask, which will then be in the.caga no | 
otherwise supported than by the chuck itself will.b^#i 
the' same line with the axis of the oibor. lo tlu^isit)|f: ' 
Vtkm we turn and finish the chime and groove. f^n . JS^ ^ 
f eeiving the head by tlic application of a turning :too^:PP i 
- tools, duly fashioned for that . purpose at the -edgi^^prj 
.•cutting part thereof. And we do make use of axe^fiirj 
.the tool upon or by tlie same principle or mode i^ ipof*, 
* ration as is used or adopted in other processes of , MW^' 
. iug. And, moreover, in finishing the chimes qf.j 
casks we do chuck, suspend, or support the sam§|.wj 
+ ; heedful or to be preferred, hy an arbor and c^g|{< 
hollow implement, revolving round an. horizont^u 
or axis instead of a vertical one. . ^ . .n/» 

Seventhly. We do construct and make the bieilH!}< 
. ;Our casks out of pieces wherein the holes /or 
^/ the p^gs. or pins ^re bored by a bit or pierc^^.jpi 
log. from a mandril. . And the said pieces, ^f .i|r< 
;i.bcougbt up to the said bit or piercer upQn atb^{?i|f ' 
gage piece, by which the distances oj^^eaclji. ol tl^)j 
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holes from the face of the board and from each Other 
tf6'ttkttct\y regulated : and we ^o pin tb€ h^ad ioge«* 
iher fts'usual. 

' Eighthly. We doplace the said head, pinned toge* 
iher, upon a flat revolving table or piece, having biuoU 
points proceeding therefrom.. And we do secure the 
*dsihe itk its place by the counter pressure of another fiat 
-pi^f^e, which is to be screwed against it^ b^t so held on 
Its centre as to be capable of fiTeely revolving ; 'and in 
'tbis sittiation we do apply any fit tool ontools to turn 
Wd'^ape the circumference of the said head to its pro* 
fter'eriKe and figure. 

'": Ninthly. We do put the cask, when entirely con- 
'%6eted tocher with the heads in their places, between 
'^he centres of machinery of the nature of a strong 
'ISlthe:; and for this purpose we do stick a small steel 
'^^baaie piece in the middle of one of the heads for the 
•'pViJ*pase of receiving the centre from the moveable pop- 
^'^ethefad, or piece serving for that purpose. And we do 
'Idto '^pply against the other head another stout piece of 
'\r6dcf, or other material, to fit into the chime, and at- 
^ijidi itself to the head by points : 4ind in the centre of 
'''■ftte said stout piece we do fix a steel piece to receive or 
^''bd-4pplied to the centre or point proceeding from die 
'*^4to^fe^6f the mandril. And we do connect the said man- 
dril with the said stout piece so that the cask may be 
diWed round in turning by a throw chuck and dog, or 
S"l^tr 'projecting piece and pin, or any other contrivance 
, *^dl' known to turners ; and into the said lathe .we do 
*^Wli? ftaf, or rod, or wire, to serve partly in the manner 
"^ WttS'^sti- To this bar, or rod, or wirci,* we do apply, .an- 
' /^fccfij-oirappettd, by a sufficiently, long arm -or mEmp, a . 
^ke-sbave, or other fit instrument And we do apply 

the 
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the said gpoke-thave er instrument to the snrfiice of tiie 
caik^^ and do tber^y finish and complete die fame. 

Tenthly. We do bend wooden hoops in a more com* 
pleat 'and expeditious manner by applying tke same in 
aoch a manner at to fasten one extremity thereof to the 
surface of a wheel, which being turned round, and the 
remaining part of the hoop pressed against the circum- 
ference thereof, the hoops receive the regular belnd 'with 
great eorrectnest and expedition. 

And, lastly, we do declare, that in gi^ng motion to 
all the said machinery, and in constructing, connecting, 
and using the same, we do avail ourselves of the usual 
first movers or powers, and such miti-work and other 
mechanical connections as the local circumstanees and 
purposes to be obtained shall or may rec^ire ; but that 
the same not being peculiar to our said invention, but 
common and necessary to all operative processes, and 
we'll known to all competent workmen, we do not con- 
sider it as incumbent upon us to point out or describe 
any of tlie said powers, works, and connections. 

In witness whereof, &c 



Specification of the Patent gmnted to Wiluaii Bundy, of 

Camden Town^ in the County of Middteser^ Mathe- 

matical Instrunient-maker ; for an Improvement on 

stringed Musical Instruments. 

: . f 

Dated April 24, 1811. 

X O all to whom these presents shall comei ^^ 
Now INOW YE, that in compliance with the said pmviso^ 
I the said William Bundy do hereby decilare that my 
s^d invcution is fully described in maunef following^ 

thst 
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. that is to say : To produce the most powerful sound by 
the vibradou of stringsy it is necessary the materials such 
^ strings are composed of sliould be of the greatest spe- . 
jcific gravity and elasticity ^ therefore lh6:T||ringa for 
, • piano fortes, and all othqr musical insti^uifieats .which 
... are required to be nietallici. wiU be imprc^vQil in propor- 
tion to the quantity of thosct vaquisites applied io<}om- 
. pose aucb strings. • The material which has been in ge- 
neral used for stringy of the upper notes particularly, 
. being of the greatest elasticity, combined with strength, 
. only requires an increase of specific gravity to. improve 
f them, which may be effected by entwining or covering 
^•'with a metal, or composition of metals, drawn into Ivire, 

- whose specific gravity is considerably more than that of 
the covered strings; for this purpose gold -wiU iqpply 

. well ; but I use platina (being of the greatest specific 
gravity) to increase the power of vibration. The appli- 
cation and mode of combining or connecting it with. any 
other metal or material which may be used toTotm a 
string I claim as my invention, and call such application 
a philosophical improvenieiH. In the use of this heavy 
metal, platina, I find the ])urity and power of tone is in- 
^creased with the quantity used, and that the strength of 

- the string covered, whether brass, steel, iron, or'kny 
,..«ther metal or material, must determine the quantity; 

. for if too much platina be added, the string will not 

stand drawing up to its proper tension. The note? F and 

Fit in the bass, whose length may be iifty-sevcn and 

fifty-six inches from guide-pin to bridge-pin, made of 

*.ira&s wire, one foot of which weighs fiftcon grains and 

,(i^ half, will carry twenty-four rounds of i)latina wire^n- 

V twined on each inch, drawn to one inch and a quarter, 

' Vol.. XIX.'-^Seconp <>£Rlfi«. - X X <ene 
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bkie grain weight.' The sizes of wire ,fbr the fiflloWiMj^ 
h^tes are to decrease aAi/brmly, so that the wire of^dM;, 
following note G, weighing 18 grains eaeh "ibot^'^WiH 
''^rty c6Tering platina wire of | of an inch the graiA 
weight;' the G above ' weighing 11 grains Wfll: tjWjr 
platinii wire of 2 inches the grain ; the G abore wei^- 
*i)g ^i grains will carry platina wire of 3 incfa^ the grain i 
the G above weighing 1^ grains will cany platitMt 
wire of 4f inches the grain ; the G above weighitig 
y grains will carry platina wire of 5 inches the grain^ 
the G above si!ic grains will carry platina wire of % 
'6 inches 'the grain ; covered or spun tweli^e rbufidii tUi 
each int;h of string. To fix the platina wire on the db- 
vered strings so firmly as to withstand the agitatibti 
while vibrating without disturbing the intimate ciontiec- 
tibn of the- different metals, and preserve the vibratioh 
- from being clogged by continuing the covering (wMdi 
has hitherto been practised) beyond the pins, I make 
the covered wire rough, by drawing a sharp bastard-ctit 
file along the wire several times, which prepares the 
string to receive the covering platina wire wfaoee ductile 
nature admits of being forced by pressure (while spin- 
ning or covering) into the indents made by the file, and 
renders it perfectly secure, though the ends terminate 
within the pins. 

This method I claim as my invention, for securing 
the covering of strings with wirfeof any ductile metal,'or 
composition of metal, whose ends of covering aril ' se- 
cured and terminate within the guide-pin and bridge- 
pill. Strings made of animal substance, as gut or 
silk, have their power of vibration much increased by 
being, covered with platina wire, instead of wire of in- 

ferior 
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ferior specific gifavity, tKough the weight of the metkl 

€pv<9)EAi^g bQ eqMly from the adyaotage of its deci:ea3ed 

,]^jrik^j^oi9pared ivith o^ber metals« And as somp dijg^- 

tffiky nuQr arise in drawing the platina wire so fine as will 

]^,reqiiired to cover close on the stringi I.useplatioa 

^e, drawn to six inches and a half j^err grain weight, %o 

jqpyertbe fourth string pf a violini making 100 revolu- 

tkms on each inch of string.; and if an addition;^! string 

J^ required to the violin, a fifth may be put to follow 

j(h^ fourth, with great advantage, by covering gut, ^js 

sfxe of a second string, with piatina wire, of four inches 

fcr grain weight laid close on the string ; and an im« 

|>faveft. third string may also be obtained by covering gu^' 

^ 8126 .of a full first string, with piatina wire, of six 

jpches and a hM per grain weight, with sixty rounds on 

oach inch of string. . The strings for a tenor violoncellp, 

.i^uble bass harp^andall other instruments whose strings 

l^re composed of animal substance, are improved by co* 

«v^^)g with piatina wire, giving the same weight as is 

.powinuseof common metal wire to covered stringS| 

^]|rhicJ^ I claim as my invention. ^ 

<: In'wUnesa whereof, &c. 






Observations by the Patentee, 






^jj^^n advantage the publick may derive from this Pa« 

,^atiS| that those strings may be applied to any de- 

ipription of piano-forte already in use, as no alteration 

^,-^Q scale is necessary to receive the improvement* 

{ci:'.V'... ■ ■ .. 
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Remarki vn the Const hwiion df Irtm Rtidges^ fM^iifuhrh 
an thai intended to be eredtM over the Thames, frpm 
JBantiide to 2ucen-st're'et, in the^ City cf Lmdox^ to be 
called The Southwirl Bridge. ByJ.W.K , 

? Qmniuntcaied iti a Letter to the Editors . 
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HAVE perused with satisfaction the account giveoj' 
in. the CXth Number of the Repertory, of the proposed' 
iron bridge over the Thames, opposite tq Q\ieen-8treei| 
Cbeapside^ and observing that the public mind •eenij 
incUned to encourage these kind of structures, t peg 
leave to oflfer a few remarks on that sulgegt generally. 

I^ is now many yefars since the. first; iron bridge was 
erected at Colebrbok Date, yet (speaking, comparatively- 
with the series of ages- during .which. stone bridges and 
- wooden bridges have been built) the art of building iron 
bridges is still in its infancy; but it is. like the infancy 
of Hercules, and has started at once into estimation 
and fame : and though the serpents of envy and preju- 
dice have endeavoured to destroy it in its cradle,, it has 
.jnow nearly vanquished th€m, and the faint hissings 
: which they still send forth are rather tokens of their 
..weakness and subjugation than menaces in any way 

:. formidable. 

• ■ .' ' 
Put, return'mg to plain matter of fact^ I beUeve few 

* • I 

, , instances can be exhibited of an art whicb^ in an equal 
o ..period of time, has been so uniformly successful* Of 
f'.rillie number of arches of iron framing which have been 

erected, only one [Staines Bridge] I beUeve has fallen, and 
:>..-l;:|his in circumstances rather to prove its superiority than to 

depreciate it, for the iron-work did not give way till 
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^ the stone abutments first yielded ; the fault therefore waa 
in 'the construction of the abutments, and not in the 
iron iramihg. Bat I do not mean to say that Aron bridges 
cannot be as* improperly constructed as many stone ones 
have been, and may consequently fall. And in the same 
period bow many instances of stone arches baring givea^ 
way might be cited ? Autumnal aud ice floods hardly 
^ver occur without numerous presentments on this very 
account ; nay, whole bridges of great extent and massy i 
masonry have been utterly swept away in the same num-- 
b^rofyearsy that only exhibits one solitary instance or 

^e failyre of an iron arch, and in die excusable circum- , 

• "'■"If/.. •< ,■ 

stances mentioned. 

Tj|ere are no works of art in existence which have 
the united testimony of so many eminent mathema^ 
ticians and engineers in their favour as iron bridges; 
.jjind this given in the most une<juivocaI^ circumstantial^ 
find public manner; as is evident from the reports of 
Dr. Hutton, Dr. Maskelyne, Professors Robertson, PFay- 
fair, and Robison, Mr. Watt, Mr. Rcnnie, Mr. Jes- 
^p, and of many other gentlemen of acknowledged 
{ibilities and science, which were printed by order of 
the House of Commons in 1801, and fully prove the 

. Dropriety of adopting them. Why then should any 
. doubts remain ? None do remain with men of science, 
but dwell with the ignorant, from their vanity and fear- 
fulness \ who, like children in the dark, are ever dread- 
ing spectres, that have no existence but in their own 

, imaginations ; and, though conscious of their own in- 
abilltj-, will ever be the foremost to give opinions on, • 
find meddle with subjects of wiiich they not onlyiiave 
lio knowledge, but are perhaps incapable of cogPipre- 
bending. * - ^ -. 

F&sible 

« 
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• Fusible iron, as a material for bridges, has many ad- 
Tantages over stone or wood. It is superior to tine fispt 
ia tenacity and elasticity } and from thence in strengthj^ in 
l|^e facility of formation, and in tlie e^itent of the masses 
XQ which it can be exhibited ; all which make it superior. 
in lightness and cheapness. To wood it is superior in all 
^e same, particulars, and in that of durability besides^ 
in which respect alone it is inferior to stone. 

The greater durability of stone arises, in the first in- 
stance, from its being less acted on by the weather; and, 
ip the second, from its experiencing less vibration from 
the motion of carriages on account of the great massea 
ip which it is. used. But there are several ways :of 
guarding against the deficiency of iron in these respecta: 
paint will prevent corrosion from rust for many years : 
and instances could be shewn, where cast-iron carriagcsi 
of garrison guns have been preserved thus, in an unim- 
paired state, from the time of the last king William : and 
the.yibration can be greatly diminished, if not totally pre*, 
vented, by ^e use of triangular framing throughout, and 
by putting sheet-lead between the joints of the iramei^ 

But it is probable both evils might be prevented mor»T 

» • • • 

effectually by the mode proposed by the late Mr. Samuel 
Wyatt to the House of Commons, of filling the vacan- 
cies between the iron frames with some compact cheap 
ipat^riai : and none would be more effectual for thia, 
purpose, or perhaps cheaper in the end, than brick ce^. 
mented by Roman cement, or pozzolana, or tarras, 
which, owing its binding nature chiefly to iron Qxyd,^ 
would unite to the iron of the bridcre in the closest nuia- 
n^ij fin4 defend it from every access of air, while th^ 
increased mass that would be thus produced would an- 
uihilate vibration, or reduce it to an imperceptible quan- 
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tSfy. But as lightness is a desirable qiialiiy in th^se 
biidgeSi perhaps it might be advisable to form holIoHr 
Bftcks parposely for this use ; which, on account of the 
more compleat baking or burning in the kiln, of which! 
diey would be capable, would perhaps be equally" 
durable asany stone. As a proof of which opinion, the 
thin bricks used by the Homans are still in perfect pres' 
fcrvation in many places. Filling up the intervals of the 
iron ba^ would also have the advantage of preventing 
sdmost entirely their expansion and contraction from 
(^Eamge of temperature. 

Iron maybe used for bridges either on the principle 
of equilibration, as stone is, or on that of connection by 
fratQing, as wood is in some bridges, but more gene-' 
rally in roofs. For large bridges the first is preferable,v 
according to the best opinions ; but probably the latter 
mode would be found cheaper for small bridges. There^ 
has been one specimen of a wooden bridge built on a 
Tety different system from others, (of which many mo- 
deb are preserved, though the French have destroyed 
the original,) that seems worthy of being imitated^ in 
iron^ on a greater scale, which is the bridge of such cu- 
Tious Structure that stood so many years at Schafhausen': 
and it is probable if the model was studied with this • 
fiew by an experienced engineer, many useful ideal 
nught be obtained on the subject. 

' The greater flatness of the arch, which iron admits o^ 

J ■ ft 

if an advantage it has over stone, which should not be' 

omitted. It is capable of demonstration, (and has in-^' 

''it 

deed been proved*, in a treatise on roads and wheel- 
carriages, presented to tlie House of Commons, 
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* See J. W. BoiiweIl*8 Paper on Roads aod Wheel-carriage, io- 
ttrted in Vol. XVII. p. 13. 

printed 
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printed by their order, which has been inserted in this 
worki) that erery^increase of ascent in a road adds to 
the expense of conveying goods over it in a degree 
much greater than has been suspected. A lofty arch 
has in this respect all the disadvantage of a high hill^ 
while a fiat arch either affords a level road, or one nearly 
so ; and this qualit;y> is peculiarly desirable for a bridge 
in London, over which, from the immense trade of this 
metropolis^ so many and such heavy loads may be ex- 
pected to be conveyed. The plan of the Southwark 
bridge has a great advatitage in this respect ; for, from 
having. thr^e arches, it is capable of much greater flat- 
jness than any of those which were formerly proposed 
to be constructed witli one arch near the same place^ 
even if that arch bad sprung close to the water at each 
side» 

The difficulty of preparing centering for the large 
arches (the capability of producing which is one of the 
great advantages of the art of framing iron bridges) is 
now in a great measure removed, by the ingenious mode 
.proposed for this purpose by Mr. Telford, in his report 
to the House of Commons on. the proposed bridge over 
the Menai. The idea of supporting centres in this way 
has not before been generally under consideration ; and 
the various modes in which it may be applied are yet to 

< be investigated. Several of this nature have occurred 

' to the writer of this article, some of which apply to* the 
cantering between piers. An account of them^ with Mr. 

. Telford^g^ will be offered in a future number of this 
work. 

It will occur, in comparing the estimates of th(^ Jtfeuai 
bridge with those for that of Southwark, that though the 

- formei: require considerably Hiorc materials and work- 

'^ maesbip, 
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nanshipy yet the amount is less. But this appears to be 
accounted for sufEciently by what Mr. Rennie observed, 
in his report to the House of Commons in 1 801, on die 
subject of erecting an iron bridge, of a single arch, in 
place of London bridge, which was in the following 
words : *^ The price of labour and of all kinds of mate- 
rials in London is so high, the ground which can be 
procured for laying materials and working them so li- 
mited and expensive, that no person unacquainted with 
these circumstances can appreciate the cost, which, I 
think, is stated too low in the estimate of that proposed 
by Messrs. Telford and Douglass." 

' ' The extracts from tlie reports relative to Loudon 
bridge, given in this publication for July last, shew the 
absolute necessity of providing a safe passage over^the 
Thames to that part of the Borough to which it extends, 
in place of that tottering, cracked, and undermined 
structure, which is a disgrace to the nation, and a per- 
petual reproach to the Corporation, for continuing an 
edifice which occasions to the river and the trade thereof 
such incessant and enormous injury. The inhumanity, in 

' "^nfllering an artificial Chaiybdis to remain in the heart of 
London, in whose destructive cataracts .the lives of 
thirty or forty of their fellow citizens, and proper^ to 
die amount of 40,000/L have been proved to perish^an« 
anally, is no trifling disgrace to an enlightened city » 
and all this, while the very sum spent in nominally re* 

^pairing die bridge, but in reality in adding to the ob- 
structions and dangers it already occasions, would go a 
gve^ way towards paying the interest of the sum neces* 
sary to build a safe, creditable, and beautiful communi- 
'-cation, whereby all these existing evils would be entirely 
removed. ' And if the city be not rich enough to spare 
Vol. XIX. — Seconp Series. Y y the 
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^ ibe necessary sum for rebuilding it, a very rooderafce 

tpll for XvffOj or three years at most^ would produce it. 

Yours, &c. , ' 

J.W.B. 

The Editprs have subjoined to this communication ah 
•t^^tipn of tbe proposed Soutbwark bridge, (see Plaxe 
2(VIII.} in order th^-t tbe publick may form an opinioa 
pf tbe additional conv^niencies and ornament which it 
^11 giy^ to the metropolis, and witli what facility the 
great mischiefs of London ^bridge might be removed b;^ 
a similar structure on that site ; or, as the river is about 
^f fe^t Haider at London bridge^ {erhaps five acches 
Ijught be preferable to three. 
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description of two Implements for cutting Leather Straps 
for SadlerSf Harness and Collar Makers, Kc. 

By Mr. Lewis Aubrey, of Fort-place^ Bemumdsey, 

With Engravings. 

from the Transactions of the Society for the Encou^ 
rageinent of Arts, Manufactuhe s, and Commerce. 

JJL HIRTY guinea were votpd ^- thi^ invention, and 
certificates were received from the following pecsons^ 
• addressed to Mr. Aubrey, d^ted in M^rch last. 
' Froin ^t. W. B. Broiyn^ of Two Wa^era Mill, atatjag 
"Aat it is with much pleasure he lias it in bis power to^ 
Bear full testimony to the superiority of the 4eakle stiapa 
xnt by his process, ^ they combine those indispensabla 
*^|nalitie$ of reg^ularity in. thickness n^nd bfe^dtlf^ so^piui^ 
ticnlafl^r n^^^i^te fgc i)^ fnrpqafi. 
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From Mr/Jdhn Battonsha^, of West l^ecfifeam, KenV^ 
stating that the deakle-straps and wire-atraps used- in l^ 
tiiachine for manufacturing paper, are. n^ade periectlj; 
smooth and true, and much superior to any he can get 
made either at the shoe or collar makers, or any other 
workers of leather, and that he buys them of Mr. Dou<* 
kin, Fort-place, Bermondsey. , ,. 

From Mr Jaffies Swann, of Ensham Mills, near Oxr 
ford, stating, that in answer to Mr. Aubrey's letter, he 
can readily certify, that the straps lately supplied by* 
^r. Donkin, and which are made with tools of Mr. Au- 
brey's invention, arecfound to be superior in point of 
evenness, width, and thickness, to any he ever procured 
b'e6)re, and which have induced biin a few days ago tX9 
Order a farther supply of them. 

From Mr. Richard Elliot, of Chesham, stating, thai 
2(t Mr. Aubrey's request, he would say what he kn^ 
from practice respecting the leather cut by his machine; 
that they are the best he ever had, and are cut as cor- 
fect as possible, both in thickness and width, and an« 
dwer much better than any cue in the common vn-f. 



REFEttENCE TO THE ENGRAVINGS. 

Figs. 1, 2, and 3, (Plaie XVII.) aref a plan, secticuQ) 

and end view of tlie instrtmient for cutting Xesi^h^ $tr^ 

. to an equai thickness. A is tfie knife fixed tO th^ ftittt^ 

"^by two screws a a^ which pass through hol^s i^' tbe*^4j[l 

of the knife, and have tv^o tiuta upon each,of,tli€fm^ b^ 

,tween which is fastened the knife, and by nf^ans of ,th$f 

die knifs can be raised or lowered, a^nd ^fij^dE^r)^. fjoy 

Yy « . ,,,v^J??^ 
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point, by screwing the nuts towards eaoh.pth^r* -^ 
Fig. 3, is the lower, and c the upper one, which fiutens . 
the knife upon the other ; the screws a a are fastened to 
the frame by two plates and four screws ^tddddj which 
jfit into oblong holes in the plates, and can be loosened 
to put the knife nearci to, or farther froipi a roller B, 
between which, and another roller D, Fig. 2, (concealed 
in the wooden frame,) the leather strap passes ; the bear- 
ing e t for the pivots of the upper roller are screws, and 
received into tubes £ £, Figs. I, 2, and 3, which are 
also screwed internally, so that by turning these tubes 
round, the roller is brought nearer to, or farther from, the 
roller Q, to' suit straps of. different thicknesses; tb^ 
tubes are also drawn down by helical-springs (concealed 
in the wood), which keep the upper roller down with a 
moderate pressure, but at the same time allow it to rise 
up if a thick part of the strap comes UQder it. F F are 
two bandies fixed to the mahogany block, which is the 
frame for the whole. G is a rod of wire bent at righ^ 
angles at each end, and driven into the block with twa 
sliding pieces gg upon it, which can be fixed at any 
distance from each other by screws ; these are set to the 
width of the strap to keep it parallel in passing through 
the rollers B and D ; it enters in bettireen them, passing 
under the knife A, and over the inclined part A, Fig. 2 1 
the end which is just through is fastened to the work* 
bendv and the workman takes the machine by its han- 
dles F F^ and draws it back irom the bench ; this pulls 
the strap through between the rollers, and the knife re- 
moTCS all the leather which projects above its edge, 
leaving the strap of a perfectly equal thickness through- 
out ; this thickness is, as above mentioned, regulated by 
the distance; the knife edge is placed above. the roller 

D: 
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D : in cutting the strap the smoothest side is placed 
«Ioivnwards upon the lower roller. *' 

Figs. 4 and 5 (Plate XVTI.) are elerations of the other 
inachine, for catting the strap to an equal width through* 
out. A A is a brass bar, made hollow for lightness. B B 
siQ iron firame screwed to it, and supporting a frame D^ 
containing a roller E. The frame D slides up and dmvn 
in the other by a screw and nut a, but it has a constant 
tendency towards the bar A by means of a spring b^ 
which surrounds the screw, and counteracts the pressure 
of the not a, F is a piece of the bras:t sliding upon the 
bar A, and can be fixed at any part of it by the screw C ; 
it has a semi«circular gap cut in it to admit the roller E^ 
AS shewn in Fig. 5. ^ is & small and thin sharp-edged 
^nife, put througli tlie end of the bar A, and held in it» 
place by a screw d. This knife is placed exactly at the 
dd of tlie roller, as seen in Fig. 4. The strap to be 
cut is passed through the opening e, Fig. 4, and the 
I'oller suffered to descend by its nut a until the spring 
presses the roller down upon the strap wiih sufficient 
force to keep it steady, l^he piece F is fixed along 
^hc bar at the same distance from the knife as the strap 
^a intended to be wide ; and this b shewn by the divi- 
sions on the bar, the strap being then drawit through 
^rider the roller, the knife cuts away all parts which are 
*^^yonid its edge, and reduces the strap to the proper 
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On Irrigation. By Mr. Edward Beck, ^ West Lexhtm^ 

in the County of Norfolk, 



x • 



From the Communications to the BoaBJ) of 

Agriculture. 



t •* 



JL he bad state of the lands induced me to improve 
them by irrigation ; they were not worth fire sbillbigs 
per acre in their original state. They were executdd 
under the direction of Mr. W. Smith ;l the expense per 
acre 30/. 

I begin to water diem the latter end of October, and 
continue the watering till February ; then if any fine 
days, the water is taken off, and put on again iQ the 
evening : indeed the principle is, that whenever the nf 
IS wanner than the water the latter is taken off. 1 begrio 
feeding them about the 10th of March quite close, then 
water them again, and feed them till about the 10th of 
May, when they are (after being watered two or three 
days) shut up for mowing in six or seven weeks^ They* 
produce, on an average, two tons and a half of good haf 

* 1 

per acre. After the hay is otf they are watered atgaio^ 
and fed with fatting sheep, cows, and young cattle : I 
do not put on any other than fatting sheep, as there ia 
no doubt of their^ rotting if watered after the hay is off; 
but in feeding them in the spring they are perfeetly safe^ 
and very healthy for sheep of every description. The 
hay is good for cows, producing much milk. I have fed 
my breeding ewes with it frequently, and they do well» 
which enables me to manure my arable land to mugh. 
advantage. I calculate that an acre of water meadow 
produces in every way manure sufficient for an acre of 

ar^kble. 
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^mbje.. To the queries respectiog the i*ent or per cent* 
age of land thus improved, I. find some difficulty in an- 
iwering, as there may l>e local circumstances intervene 
to make theih of more or less value : for instance, if 
ndoe were situated in the vicinity of London, they would 
be of much more value, and of less if I had a proportioil 
of pasture land on' my farm, or if my arable land re^ 
quired less manure ; but after my experience of the 
convenience as well as of the profit, I would readily 
giv« airent of five guineas per acre rather than be with- 
put them. As to the per centage, I should hope no 
•gentleman would wish for more than a net five per cent. 
for nis money in the first instance ; because, I do think, 
that the turn of the scale should be given to the tenant 
for the first lease. I must here take leave to observe^ 
tlut upon the plan of five per cent, and a twenty-one 
yearns lea^e, I am of opinion, that many hundreds, I 
nay say thousands, of acres would soon be irrigated ia 
this county. I shall not attempt 9ny thing like panegy^ 
Ac on my best of landlords, but oaerely state, that be 
pot Qi^Jy gaye me a twenjty-one yeadr^s lease, but re-; 
peWeA k after I had competed oiy uijeactows, and sevea 
jemtR of the original lea^ l:^d e;(pived after this, andf 
eirery other encou^agem^at tha^ could be given to a te« 
9il)t.. I hope it will not be top omcli for ma to ^ay^ 
tbft^ ifMr* Coke's example as a landlord w^as followed, 
^4i cou^y would soon, comparatively speaking, be^^ 
4<I0^ |L garden. To the remmnlng queries, as to the 
in^KHteiice of irrigation to Norfolk, and how many acrea 

■ r 

WMld be so unproved : — To the first, I have oo hesit^ 
lipn in aaying, it is of the fir^t importance, and by far 
Ao nVMifc valuable improvement that ha^ been intfoducea 
in this county. As to the latter^ I cannot speak with. 

any 
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any degree of certainly, but I should suppose many 
thousands'of acres ;' certainly there is no^oun^intbe 
kingdom where meadow land is less impraved, nor any 
where it is more wanted. 

My thrashing-mill was made by Mr. Cook, of Swan« 
ton Abbots, Norfolk. It thrashes every kind of grain 
well, and separates the corn frum the straw ; it is wciidLed 
•with 'four horses ; cost 1 25 guineas : I have had if tliite 
jiears ; it has never been materially out of order^ hot cost 
twenty shillings repairing since I hare had it Therb ^is 
mo doubt of its being the best and most useful df atiy 
yet erected in this county, '\ '' • ' ■'^' 



,..'^ '.' •■ 
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St. John Priest, Secretary to the Norfolk Agricultufal 
Society^ and Levi Walton, Assistant to the Rev. St 
John Priest, in surveying and delineatmg ' the water 
meadows at Lexham, certified that Mr. Edward Btek 
did, in the last year, irrigate in the county of Norfolk, 
where irrigation is not in general practice, at least six* 
teen acres of land, which in its original state was an 
entire bog, and but little of it valuable for any purpose 
but cutting turf to burn : the cost of which was thirty- 

' five pounds per acre. This was begun in March, 1807^ 
and from its boggy state did not produce any feed, bui^ 
was covered with rushes. By taking off the springs tbe 
kmcl is now become solid, and promises a g0oa Spriitg^ 
feed, and a crop of hay of good quality. Tlie greater 

* part of this is laid into parallel beds, with about two fe^t 
fall, having the floating gutters upon the crowns of the 
beds; the remainder is catch-work, watered by springs 
which rise in the meadow^ and in the original state of ik 
rendei'ed useless. 

On 
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On Jr^igatum. By Mr. THOiiAS Punpv, rf Cfutk Jcre, 

in th€ C<ninitf rfNorfifik^ 



From the Communications to the BoAUD of 

Aqbiculture. 



A. 



.S I am now watering at least twenty acres, in a most 
complete manner, by forpiiug them into beds of froiti 
ten to twolve yards breadth, and introducing the water 
.ypqo the crowns of the beds, to be carried off by pa- \ 
irallel drains, I desire to state, that the meadows I am 
irrigating are situated in a neighbourhood which con« 
sists almost entirely of arable land, let generally for not 
more than from ten to eighteen shillings per acre p^r 

That iixieadow and pasture land do not bear a greater 
proportion than of one acre to fifty pf arable land^ and 
that notwithstanding this great want of feeding land, 
yet the meadowy which I am irrigating were not in their 
old previous state worth more than seven shillings per 
acre to let, being two-thirds of it boggy, and the xe- 
Hinder full of sedges and all sorts of aquatic rubbish. 

lo thQ present state, and with the prospect of future 
advantages to be gamed by this irrigation, a neighbour- 
iVkR farmer has already offered me to hire the whole of 
these meadows for any length of time, and to give pje 
for such hire five guineas per acre p^ annunij not doubt- 
fi|g but they will produce in the first crop of hay next 
summer at least two tons and a half per acre. 

The method I have taken to irrigate the above mea« 
dpws is, by taking water out of its natural course, at the 
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distance of at least thirteen chains above my fint mea^ 
dow, by a ditch, upon the average twenty feet wide^ 
seven feet perpendicularly dpep,^ and six feet wide ,at 
the bottom. The water thus introduced, divider itself 
into two f^ed^rs, otie of whicn conveys water to my Erst 
meadfOWjjaad th^n jrilni^tTff to water my last meadow*, and 
the other to th6 othipT 'indermediate meadows. All the 
meadows are formed into beds, as I have stated abpv^ 
t^Hch ai'e' raised so as to hkve a fall on each sicle from 
two to three leet, and so well formed, as to be watered 
iii 6very part. The work is all done by labourer wim 
Spades, and will cost altogether about 30/. per acre* 
This expense, however, I think by no means ^consider- 
dbte', when I take into consideration the circumstaqces 
of valiie above stated, and when I consider, what per- 
ha:ps mav not occur in those countries where irriffatioa 
is more praclisedj viz. that the turnip crop, as food in 
wfeter, is becoming more expensive and (what is o? 
great consequence) more precarious; to supply which 
doficiencv, I expect the hay of these water meadows to 
be such a resource as is almost inestimable. 



. •« ■ , ■ -.1, •» -, -."J. 'J- 

. . The Rov.St. Jjihii^Priest, Mr. Hcudlo, and Mr. KitbfcW^ 
<«rtiliod the truth olthe above account,- .. * m^.-\' -^ii$ 
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On Potatoes, 

■1 iS 



By Thomas Andrew K^iGmy Esq. F.R.S^Jic,..^ 

From the Transactions of the HonTlcuLTuHAt^ ■'*■ 

Society of London. ' • *• 

I:. , . . . . . ' . ■ .■iv--^.:nf 

N the Horticultural Transactions of 1 8O7 I have dCit 

scribed a method of cultivating early varieties of th^ 

potatoe^ by •which any of those which* do not usually 

bfossom may be made to produce seeds, and thus afford 
*> 1 ' - ■ •. . '■..'■'<■'■ 

tiie means of obtaining many other early varieties. I. 

also offered a conjecture that varieties of moderately 

early habits, and luxuriant growth, might be form.e^, 

■ ' ' ' ij ■' & 

vrhich would be founa well adapted to field-culture, and 

be ready to be taken from the soil in the end of Augus^t 
or the beginning of September, so that the farmer might 
lie allowed ample time to prepare the same ground for a 
^rop of wheat. I am now enabled to state, that the 
success of the experiment has in both cases fully an* 
swered every expectation that I had formed. 

The facts that I have stated in the ,HorticukuTai 
"Transactions of 1 807, and more fully in the Philosophi- 
^3itl Transactions, are, I believe, sufficient to prove that 
"%he same fluid or sap gives existence alike to the tube^, 
od the blossom and seeds ; and that whenever a plant 
r the potatoe affords either seeds or blossoms, a dimi- 
^lution of the crop of tubers, or an increased experidi- 
"^ure of the richness of the soil, must necessarilj' take 
;j)lace. It has also been proved by others, as well as 
^^nysel^ that the crop of tubers is increased by destroy- 
:ing the fruit stalks and immature blossoms as soon as 
^ey appear, and I therefore conceived that consider- 
able advantages would arise if varieties of sufficiently 

Z z 2 luxuriant 
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luxuriant' gVowtli, "anflTai-ge prodiice, tor gerifeSra! tiiV- 
ture, copid be formed, which would never produce bloi- 

ODV: I I: .•Nil-, < . ». ; ■'- .■■.■.. V =, , ^ ■, 

SpEDS. * 

I nave since had tbe gfatificatioii, to find that stifc'h -are 

readily "blnairte^ %y'tne' means ^hlch I haveMebrtfed, 

•ancf ' I ani disposed to ^arin^x *mOre Importance to the hti - 

' provemerif of bur most' usefgl plants, than any 'writer 

^ on agriculture has hitherto done ; because whsterver in*- 

^ creased value is ttius 'added to the produce 9f tbe soil, is 

'^oBtamed'without any increased expense ot labour, atid 

tliereforeis jiist' so much added to individual ahdaa* 



■j^ . . a 
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tibnal wealth. 

" ' I formerly supposed that all varieties of tUe (Kitii^oe 
Which ripened early in the autumn, would nec^^^rily 
' TegetaCe early in the enduing spring, and cotiid Ibf^re- 
'"* fore be fit for use only during (winter ; but I have fd^nd 
fliat the habit of aequiring maturity early iit the' an* 
tumn is 'by no means necessarily connected with th6 ha- 
iit of vegetating early in the spring; and theref<Jre, by 

a proper selection of varieties, the season of planting 

-11*,.'" • 

crops for all purposes may be extended ftom the bi^in- 
'ning of March nearly to the middle of May, Bnd i^ch 
yariety be committed to the soil exactly at the m^>8t* ad- 
vantageous period, ' *' * 
'a variety, how^v^r, which does not Tegotite till late 
in tie spring, and which ripens early in the ailkumn, 
"cannot, 1 conclude, patticularly in dry soib aikf ^#4sons, 
afford' so large a t)r6d dee as one which veg^etftt^^fniore 
early: 1, '^cv^''^'^*^'^^^) obtained so lirge it '«T<t)p'from 
Vne which vegetates remarkably laieinr'ihe4»pi^iAg^ and 
ripens rather early iri the' autumn, that 1 wan Induced to 
ascertain, by weighing, to what the produce wbttld have 
jT amouutedl dad the crop e:ctended^ over %n acre, and I 

found 
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found thftt it would have exceeded 21 tons^ 11 curt 
«Olb. * 

In this, calculation the external tows, which derived 
j9uperxor advantage from air and light, were exclpded ; 
,aod no more manure or culture than b usually giveti had 
been. employed ; for the crop was not planted with any 
intention of having it weighed : the wet summer was, 
however, very favourable. . 

I am not acquainted with the commou amount of dbe 
. weight of a good crop of potatoes, upon an acre of 
ground in a favourable soil, when well manured and cul- 
tivated ; but, I am confident, that it miiy oeuerally be 
, made to exceed twenty tons, by a proper selection of va# i 
rieties : and if four pounds of good potatoes aifford. af 
is generally supposed, at least as much nutrittient as one 
pound of wheat, the pix)duce of an acre of pot&toe$9 
such as I have described, is capable of supporting a& 
large ^, population as eight acres of wheat, admitting the 
V calculation of Mr. Arthur Young, that the aver^^e pro- 
duce of an acre of wheat is 22| bushels t : and as an acre 
of wheat will certainly support as large a number df peo- 
ple as five acres of permanent pasture, it follows that ati 
. acre of potatoes affords as . much food for m^hkind fls 
forty acres of permanent pasture: an important subject 
for consideration in a country where provisions are scarce 
jhd4 dear, and where so high bounties on pa^ure are 
paid<in the form of taxe:$ on .tillage, that the extent of 
-r.'. pennaoent pasture is certainly |ind consequently in- 
«;; ci^es^ng : and it must increase,, under existing circmn- 
h' :.■ aianpe«; <for.4tpays a higher rent to the landlord^ and 
c: I vvalieve^ xM^ fanner finom much labour, anxiety, and Vex- 

■ ■ ■ • * 
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'JTo, what extent a ctop of potatoei^ wiH geneniliy'te- 
increased by the total prevention of all disposition- to- 
b^i^^o^.the $oil and variety b^ing, in all other respects, 
the sapQe, it is^lifficult to conjecture; but I imiigine^ 
tbaA the; epsp^nditure of sap in ttie prodnctiott of frnit 
stalks find blossoms alo^ie would be sufficient to occasion 
ac| ,^(}dition of at .least an ounce to the weight of the' 
tubers of each plant : and if each square yard were to 
contain eight pl^ntii,^ as in the crop I have mentienedly 
tlje increased produce of an acre would considerably^" 
exceed a ton, and of course be sufficient in almost ^U" 
cs^es to pay the rent of the ground. v ■ ;:iJ^' 

^ I^^o opt know bow far other parts of England are-w^I 
jBupplied. with good varieties of pptatoes; but those- ^ul-*''- 
tiyated iiji this part of the island are generally, vdry badl 
IM^Iiy.,of them have been introduced from Ir^land^ and "- 
to tha^x^mate they are probably well adapted ; for ttie 
Irish planter is secure from frost from the enxl of Apnl 
nearly tp the end of November: but in England thii ^ 
.po^atpe is never safe from frost till near the end of May^' 
indeed^ I have seen the leaves and stems of a cvop^itt^ ' 
a ii^ery low ^i^uation, completely destroyed as late as-tiie '* ' 
thir^qi^th of June ; aiid they ,are generally injured bis<-^ ^ 
fore the middle, and sometimes in the first week^of ^ 
Septeq^ber. , - '.. i ^ 

The Irish ^varieties,, being excessively late, are alrbist^ ^ 
al\&^ays killed by the frost whilst in full blossom t^frheh" 
omitting all consideratijDn of the useless expenditnre oF ^ 
m^iure, it may justly be questioned whether the tubers ^ 
of such plants, being immature, can afford as tmtritiv^^ "'- 
orbits ^whffl^some food, as others jwhich have acquirM ^ 
state of perfect maturity, 

Th» 
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The preceding statement will, I trust, point out to the 
Kurticultural Society the importance of obtaming im- 
proved varieties of the potatoe, and I believe no plant ^ 
exiting to be more extensively capable <if fmproremeAt ' 
relatively to the climate or England ; and if ptncitidA 
ev^idenca were wanteci to prove tlie extent to which thcf 
cukure of the potatoe is calculated to increase and ^p* 
pojt the population of a country, Ireland most amply 
.affords it ; where population has increased amongst tbe- 
Catholic poor, with almost unprecedented " rapidity, 
withiu the last twenty years, under the pressure of monb 
distress and misery than has perhaps been felt in any 
other spot in Europe. 

ilsliall conclude my present communication with some • 
reoiarks upon the origin and cure of a disease, theV:«?i^, 
which a few years ago destroyed many of our best varie- 
lie*» of the potatoe ; and to the attacks of which cveiy 
, goocl variety of the potatoe will probably be subject ' 

I observed that the leaves of several kinds of potatoes,'" 
- .which were dry and farinaceous, that I cultivated", pro- 
duced curled leaves, whilst those of other kiiids, which 
were aoft and ^ueous, were perfectly well formed ; 
whence I was led to suspect, that -the disease originated ' 
ill the preternatural inspissated state of the sap in ihW ' 
dry and farinaceous varieties. I conceived that the sap, '^ 
if not sufficiently fluid, might stagnate in, ami olose^ 
th^ fine vessels of the leaf during its growth and exteri- 
*«ipii,. ancl thus occasion the irreg^ilar contractions whidi '' 
coq^titute this disease : and this ^conclusion, which I ''" 
^rew many years ago, is perfectly consistent with the ' 
f:)pinions I have subsequently entertained respecting th4 
fbrniatioa of. leaves. I therefore suflered a qnatttlty'bf.^^ 
jjntatocs, the pro<kice almost wholly of <liseasc4^tint^, 

to 
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to reni&io in the heap, where thejr had been preserved 
daring winter, till caeh., tuber had emitted shoots of 
three or four inches long. These were then carefully 
detached, with their fibrous roots, from the tubers, and 
were committed to the soil ; where having little to 8ub-» 
pVBi \ipMi eiEcept wuter^ I concluded the cause of the 
disease^ if it were tlie too groat thickness of the sap, 
would be effectually removed ; and I had the satisfaction 
to observe, that not a single curled leaf was produced ; 
tbongh more than ttine^tenths of the plants, whieb^lhe 
tane identical Idbeirs subsequently produced, w6re onich 
■'lUseitsed. 

^; In the spring of 1808 Sir John Sinclair infarmedlne 
</Aiat « gardener in Scotland, Mr. Grower, bad discovered 
; H method of preventing the cutl by taking up the tubees 
4iefore they are nearly fiiU grown, and coitsequently be- 
Ibiwr they became farinaceous. Mr. Crozer, tberefbra, 
ftiid myself appear to have arrived at the same point by 
wary different routes ; for by taking his potatoes whibt 
immature from the parent seems, he probably retMii#d 
tbe sap nearly in the state to which my mode of culture 
reduced it. I therefore conclude, that th« epinioni I 
.£rst formed are w«U founded ; and that th^ disease amy 
lie always removed by the means I emplo)^, aad-its' ri^ 
torn prevented by those adopted by Mr. Grozer. - ' *' 
; I sent to tiie Board of Agriculture the aobstMee'iif 
the. preceding remarks on the origin of tlie eui4iii= tlie 
TfHBar 1 808, but I do not know whether tliat asccdunt iM^ 
jKsen publish^ or not. . ' ^ .^^\ 
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Agricuttutnt Hints: 

Ify Sir Jons 9ivcijLlfi, Bart. PrfsSieht'^f ifie Hoard of 

■ ■ » 

Agriculture. 
From the Communications to the Boajib of . 

AORICULTDEE. 



On Drilling. 



Ti 



HE intelligent farmers neair Holkhami as well 
their respectable landlord Mr. Coke, all prefer drilling, 
Mr. Reeve commenced drilling fifteen years ago, and 
sow drills all his crops of grain, wheat, barley, and oats. 
He sows three bushels of wheat and barley, wishing to 
have a full plant. The barley, having grass seeds sown 
with it, cannot be hoed ; but the oats are hoed first with 
^ jk drilUhaVrow, (an implement that ought to be univer- 
sally used where drilling is practised) ; it should be then 
Dace horse-hoed, and afterwards weeded by the hand. Mr. 
Blomefield (Warham) began drilling about twelve yeiun 
« ago, and greatly prefers the drill to the broadrcast sys- 
tem for all grain crops. He tried the experiment on a 
^ large scale, for three successive years, with barley, oat^| 
and pease; and He found the drill so superior, that he 
has never sown any broad-cast since. The produce wais 
« greater; and tlie quality better. There was no saving 
fin point of quantity of seed worth mentioning. Drilling 
. barley is peculiar expedient, and the seed may l)e pvt 
near the surface, (which is highly desirable, making the 
crop come up more regular,) and the clover sown on 
land when drilled has more air than when the crops are 
sown broad-cast. 
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On cullio(ftuur Wheaf on small Ridges imitad of Drilling. 

Mr. Money Hill is of opinion, that when land tliftt'^faas 
bdl^MbW^d t^atin6t bcMrilled bef^i^e live 20th of Octo- 
bcr, it is better ^tb^ plough in the wheat pn four-feet 
I ridges. On wet soils this system is advisahlei becai^e it 
Iseebs the seed dry ; ana ih'tliin soils, b^ciii^*? ii ki- 
prefuies the stapl(\ ; for by tbis system the soil of fi?e feet 
^Isput'on four; and, frbiA ^any years fcxp^rience, ■ Mr. 
niliiscouvihccd tbat the produce is as great as If die 
' wliole^and had been under crop *. • » 
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Scarifi/ing. * 
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*^ * JA4 J J 

• 

v.:«..iiAt)iBtfilbgent farmer in Norfolk observed^ that it is a 
-.:hi^t))niotice to deptsnd too much on. scarifying; and he. 
ii coD^er9 gooci ploughing necessary for the prosier nou- 
- .i^iflkment ev^ii of barley crops. IViany farmcr:>, however, 
:*jiDJSufittlky and in other districts in general, raise abuiid- 
• ' ^nt crops of spring corn, and of. ha>rley in particulars 
:: .. yritbottt spring ploughiiig* 



f\ • • 



::: . ' f The fyrrovrp fbould be moi|ldcd. carlj in June by m double: 
* w.;]»rea«tcd plougb, whick not only takes up all thq weeds tlien <;row7 
iiig» but also the few stra^<;Iing stems of wheat which fierer come t^ 
maturity^ butfcrre only roaferially to injure the luoplv. ^ 
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*'' ' On a nrs) Varieh/ of Pear. 

■V ■: ;'-^'. ■" - : '■■■■..■.■■'A •'-■;•- . ■ ••■/■' -,,.- .-■;■. . H" 

J5y Thomas Akdbcw KNraiiT, Es^. P. A. S. He.'.'. 

""''''■ ' • SOCIEtlf o( LOIjDpN^r,;, ,,, ,, ; ^J 

XIaJD the pearbeen Tecent)}[ tntrcilnccd into Eii^i^li 
inoiftiavliiniue aimilar to th^yf the Soiitii of f ranicTiO 
Vdiiflh itJaad been, found (p npen in the lodhtJiV orAu- 
gWt and September, aod. to become fit W~ the'despert 
in the Tour succeeding Qiohtlw, ,ic miylit have Eeen'ib- 
ferted, with little apparent dangi-i- of error, 'rfSt' me 
«aine firuit ^ould ripen tiere in October, and be fit SA 
<mFUb)«a'4ufiag-i*iAter; provided its' blossoifii proved * 
suffl«[cti% iMHfffy'td set in oiir cUniMU. -^Bof bad'hiau;^ 
varieti^'ofthtfi fhiit htitrit proved fVy subsequent eiptti- ' 
ehceWbe £apbbleOflicqdiriH^inaKiritjrfrdiJTe'tlie con- 
, cluaion-df ^nr aummer, ntid in tbe enrl7''part of tfaeiin- 
tnmn, without the aid of ^' frtlll, scan;^' any 'l]dobtk ' 
coald hoK been eotenl&itied of the fscili^itf'iibtklmng 
numettH]* varieties, which ivdold ripen well mvstbndai^ 
trees to supply our tables during winter : fur it would b& 
vfliy extraopdm^'if tliii wbMe of tturmmtnet, and rf 
ME long,- and' generally warm dutilmn, wtjutif Wttt ^ftsd 
that, wlHeb'apartof our suniaaer alone had Wiiii '^'6v^ 
tobeoaffflble of effecting; ne\'*'rthe]ess, though vafJ^i 
ties of the pear abound, which bear and ripen t^ell in 
the early part of the autumn, wc possess Scarcely ati^ 
good winter pears which do not reqtiire an East oi* West 
wall in the warmer parts of England, and a ^Qth wall 
in tbe colder parts. This can arise only from the want 
AaaS ">«rf 
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of varieties^ and I venture most confidently to predict^ 
that (if proper experiments be made to form such varie* 
ties) Mntbr pears, of equal merits with those which now 
grow 'od'Oiif '()est walls, will be obtained in the utiAost, ■- • 
abundance from standard trees; and that suchpei^r^ oiay 
be soWJ with sufficient profit to thjs grower, on as low., 
terms ^ apples are now sold during winter : for I h^vp 
fa^j several oppol'tunities of observing th^t ^le^firuiJE of 
seedliAg pear trees generally bears a con^ideraU^.xc^ 
seipbllit>:e.to that of their parent tre^esj and t]p« e;iprerj#t • 
ments I have made on other species qf fniijUioductfriiif 
to believe that a good copy of almost HnyiYariedeikaiq!^ 
be obtained ; and as I have more than onc<; ^dcoeedad iO' 
pc^binmg the hardiucqs and vigour of tbie yellpw Sibsi* 
rian ^h with the richness of the gol^e? pippiiid d^ 
liot doubt of, the practicability of .combini^ tb^ hiirdi* 
pe^ of the. swan's egg pear with. all th^ .yalu;ibl^,.qualir 
ties of the. GoUuar. or Bezi de Chanmontel; aii4I.PPnT 
aicjier the climate of England as peculiarly w^ iMlfi^laibeU 
fbr the iiecess|ary experiments.*. ., 

I am disposed to annex some degree of wpprt^nc^ to 
Ihe production of abundant crops of fruity to sjappljf.our 
nia^I^etsi^ 'at a moderate price during the win^r and 
•^ring ; for it has been often obseryedj^ that great .quk* 
uuAicturing towns have generally been mpire heathy in 
floasoQs when fruits have abounded than in q^h^r^,; aqd 
the same palate which is accustomed to, aad pleased 
with sweet fruits, is rarely found to be pleased, wi^ spi- 
rits, or strong fermented liquors : therefore, ^ ficeblj^ 
causes, which are constantly operating, ultimately pro- 
duce very extensive elTects on the habits of m^kind^ J 

« See Hort. Traof. vol. I. p. 3a 
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•m ibcKmd' to 'hopey..'aad to belie v«^ ' duiB.jaoaikels . 
abundAndy supplied «t'.a1l seasoiui. w^iifiruUs^'^wiraU 
bave a'tettdencyito dperate favoarably both on tihe fi^ . 
•seal and dnoral health 6f ourpeople. ' '.. i i . i «. .^^t 
' Under these cbriBidenitiohs I have <ainubed«mjattf .witj^ 
«ttein^ts txx form neir? varietiei .of vtinter :peura; ^Euil 
thou^b iny estpeciments ire yet in th^ir inf^adjryanifr'l: 
baTC seen ! tbe= YeBiilt of one onlyy and that uhd^rfviy 
tuifiacfourableir'ciTciniittancesy I am tnduQedUb '«tatte.^chii 
{nrognstt tfaat^Hbavo bade to the Hohieulcural Soele^j 
in the hdpe iliac mfaers will join m^in thi» same puriiiHtJ. 
. ]jL the spring: of the yea^ 1797 i e%ti«fetqd-tile istamLwi 
from the blossoms of i young and fi^JfiOiisjree oC^Ibi 
autumn bergadot; pear, which grew iivi'a. vey^tflcbiioijy 
and I.introdnced btf the propiev s«d^eqbetct :f»ttfi(idFUN^^ 
polkn of the St; Germain' pear, and Froii|i;«hij «itp«4^ 
nient I obti^ned^ several firuits/ with ripe tNf^dfi^t I, Mwi 
ever^ succeeded in raisi^ng'only twid,j»lant^$t4Dne of dij^af 
iras feeble and'd^tarfisM ii> itsgfbMrths* afi^irelb^ YviidtaaA 
cbornyi^. its appearance, andJ diil mit'itliiiark •j(rimilt& 
preserring; Tbe i>ther presedted a itluUi Imor^'frtfoiua 
able dharaQtel*y^andXlibhcied thairil^olUd'itijilocKret'kiiJt , 
9ohie tracei of the foatares of its .mate^pat^nc^i'V^iii 
plum afforded blossoms in« the sjpring'of:!^^; bub'Xihad 
very unfortunatdy-rbmoved it from the seqd^beitf.iWbefi 
it waafourteen febt high, in die prec^ditig'mnter^i'Ond 
as it had never been previously transpknitied' it had H^ .■ 
tained.butTeiy few root*;. Tvvo of tbebtossoms^' i&eviiii^ 
theless^ aflbrded fruity which bcgaa to grow wich y»i 
pidity as soon as tbe tree had emitted new roots^ but ^ 
this was not tilf late in the s^inimer, and on the eighth of 
October tbe fruit was tUowii from t\ili'tf^^'\)y a videTil 

storm. 
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ptoroL The two pc^ars were then very nearly of the 
^me weight and. size, each being somewhat morie than 
i^^tiachcs in circumference, aixd^ in form ahoost per- 
fectly spherical. Though bruised by their fall the pears 
^BloainedaattDd .till. the beginning of JGfecember, when 
they becaioe sweet ^nd melting, though not at all highly 
flavouxed: their flavour waa» however^ better t)ian I es- 
pected^, for jliey. were blown from the tree long be^e 
tbisy. would, have .ceased to grow larger^ if the «ate of 
the. )¥eather. would have permitted ; and the autiimn of 
18.0S was so excessively wet that some. St ^Germain 
pef^rs, which {^ew QPt Uie South wall in the same gacdi^n, 
If^jQ wholly wUhout richness of flavour; ... 

,^:,.Tb0 vew pear very much resembled the St Germain 
ia the Ibnp ofytlie^eje and stalk ;..aBd tlie almost perfectly 
apberipal < ahape is th^t which, might have been antici- 
pated from the forms of its :p«reots. It will probably 
acquire a - very large size under favoiu^rable c.ircum* 
ffUoces ; but removing from my late residence at Elton, 
lihave been under the necessity of again transplanting 
the tree^ and therefore I cannot expect to see its fruit 

^ in:any degree of perfection till tlie year .1811. I have 

. subsequently .attempted to form other new varieties by 
introducing the. pollen. of the Beun*ee,- the crassane and 

^ St .Germain pears, into the prepared blossoms of the au- 
tumn bergamot) the swans' egg, and Aston town pears; 

. but I have not yet seen the result of tlie experiments. 

J The leaves and habits of some of the young plants . af« 
. ford^ however, very favourable indications of the futu 

^.produce. 

Ip. the preceding experiments I have alwajrs chosen to 

< pipp^g^te from the sf^ds of such varieties as are suffi — 

ficienti 
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ciently hardy to beaf and ripen melt fruit, even in tin? 

YavouHible seasonts and situations/ with6iiirtb'cJ7)i^(e^o1ft 

of a wall ; because, in many experitnents Ifaatef mkSh 

with the view of ascertaitiing the c6mparativc inilQence 

of the male and fert)ate']^arents on their offifptinj^, I Mii 

observed In fr ivits, with few exceptrons, ^a strong pfeVict* 

Icnce of the constitution and habitis of the femafe-p^Y^nr; 

and^ consistently with this posit ion, the' new pear I ISivk 

described grew very freely in an unfavourable seasbti, 

and' in a climate in which the St. Germain ^ear, when 

its blossoms do not perish in the sprin'gj will not grow 

' aC all without the protection and reflected heat of a wall. 

I would therefore recommend every person who is dS- 

' posed to engage in the same pursuit, to employ the pol* 

^icn only of such pears as the St Germain, the D'Auche, 

the Virgoleuse, the Bezi, the Cfaaumontel, the Colmat, 

'or Bergamotte de Pas([ues, and the seeds of the more 

hardy autumnal and winter kinds. ' ^ 

I would also recommend the trees from which the 

r 
•,"•■■■ • 

te'eds ai'e to be taken to be trained to a West wall in the 
Wkrkner parts of England, and to a South wall in the 
colder, so that the fruit may attain a perfect, though 
;tate, maturity. Every necessary precaution must of 
Cou/se'be taken to prevent the introduction of the pollen 
"^f ahy other variety, than that from which it is wished to 
' propagate, into the prepared blossoms. 

I shall take this opportunity of pointing out to the 
Tlorficultural Society tlie merits of a new variety of 
plum, (Goe's Golden Drop,) as a fruit for the dessert 
Juring winter, with which the public sire not siiJit'diehily 
well" jtcqi'iain ted. Having suspended b)' their stalks, in 
Vdrjf room, some fruit of this Variety- ^rtijch IWitYiJteSed 
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one r'ar jAiun.. ! eil ai Turntt* 6 w M: Vmurv, of Old 
Is^ais^i'j:^ fr^o. uuun. I rtuei^t't u. thai i: iiear^vtai 
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/V-'7i /^rsfrji.'-.i. — Of /*:f AllrrMlhrn thai Glass amitr^ 
gf-ti/'rfn l'\( .f r'ir-. f -'c itrcng' Ifeci Irnr coutinufi. 



JL U£ laiierestire roex jir of 31. d''Anie:i:es on ihe dr,i^ 
tryicir-^n ^f €.- •J, iii the Ar.nalesde Chixnie, \*ol. L. has 
brcj^b: back o'jr opinions to tLe true cause of tliis 
pbe::o.T:e:i'^Ltj vaj long re:rarded as the product of a 
^emeiitaiiuc, according to the processes of Reaumur. 
Some facts liiat I tong ago collected mar be useful to 
illui^trate the explanation be has given. 

In 1782y M. Ciffle, a maker of porcelain at Lune- 
vilU;, bent me several specimens of glass of different qua- 
iities, rendered opaque Uy the action of a long con« 
tifuied lieaw ivitliout its having been surrounded by a 
niixturejjf gypsum and sand in th^ manner of Rekumur. 
The five pieces that I now exhibit to the class, are a 
* pari of LiicAO specimens, and which still retain Ihe 
tickctfi' hu attached to them. 

No. 
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No. 1, is a fragoMOt of coqumo wiDd6w«glM8|r> IS.i^eo*'' 
timetreiby 10, (It was longer when I rocetradt ky bat 
I reduced its dimensimia^ in order to mskt experiAenM 
upon some . of the pieces), wbicb having been exposed 
to a g;reat porcelain fire witboot i^y cienentp .iabeoome 
absolutely opake and very white withoat altermg iif 
form/ and has also acquired much greater hardness aaA 
solidity. 

No. 2| a piece of the same glass, exposed is the samei^ 
furnace and touched by the flamey is equally 'Opaktf 
and of a finfe white in the fracture : the snrface only is 
of a yellowish cast 

No. 3, a fragment of bottle glass exposed to the fird 
in charcoal dost, has acquired a similar opacity; the in** 
terior is a fine white, aad tlie whole surface baa a uni^ 
ionp and brilliant coating of a black brown. 

No. 4, is ^ fragment of a bottle, submitted lo the 
heat of a pprcelain stove, surrounded by i^aftvlrised 
soot, which has acquired a coating of «• deep bistre on 
the surface, and tbc interior is coropletdy derittSfiedj 
and equally white as the otjiers. 

. No. 5f is the bottom of a boltle# that was exposed td 
the most violent fire mthout being surromded by' any 
substance whatever. This is white and dprice through* 
out. 

At the time that these experiments were iMde by* Ml 
Cifiie, and even some veafs before^ Vtt^ Jaeies Keirlkad 
already <leekred that glasa«^ght' be renAstiid epake hf 
%p(iirtonged be$t, witboMetti^li^ieg'fUiif ^MiWV; tltal 
in this state it had greater density and was^ toil tilsbefi* 
tftMaof^ breaking id- pawrtag ioddenfy fr6itf beat tt^ 4old 
and vice versa. This last pjoperty haa also been <5on- 
.firmed by th6 experiments of M. Cimo, insomuch that 
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be hai no hesitation in considering the glass thus altered, 
as the nmt proper material to give to chemutiyves- 
■elaatonce of a refractory quality, and not subject to 
track. 

M Keir, after describing these phenomena, attributes 
the cause to thecrt/staUiz(Uta7i of the vitreous mattery an 
Opinion naturally formed from: the appearance of the 
fracture of the glass, thus rendered opake, which, in- 
atead of being scaly like that of transparent glass, pre- 
senta, if* not fiicets at least very decided parallel streaks. 

Hie observations of M. d'Artigues strongly support 
Chis conclusion. I myself possess a piece of glass found 
five years since, in the bottom of a crucible in the ma- 
tiufactbry of St. Gobin, which furnishes a demonstration 
of it, for even by the naked eye may be distinguished 
prisms shooting from the devitrified crust whicli focms 
tblBsurfacey and the thickness of which is at le^t from 
2*to 3 millimetres. 

Is it true, however, that all tliese changes are but the 
^eot of a crystallization ; and can we admit with M. 
d^Artigues that it produces a precipitation in tkt u^holc 

m 

inass ; each of the components obej/ing tlue laws of affinity 

at the. same tinit * f Before I consider these questions, 

I shall add some facts resulting from experiments niade 

on this subject by M. d^Arcet, which naturally belong 

fti'tttisdibcuysionf 

' Of the \^n specimens that he has remitted to me, 

)?t>» I w 4,iH^Ce of bottle gkiss which has been exposed 

foir 3 dfiyst^ a r)ie^t of bQ degrees of Wedgwood in Reau- 

;Aur*:4 cecpept 

n'Tbb devij:ci(ip^itiQh Isioomplete^ k has taken internally 
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a rosy tiiit; the fracture presents at tlie centre 'radiated 
strieaka ; it gives no signs of electricity by firictidri ; it cuts 
rock crystal, or rather it cannot be cut by that '^sub- 
stance*; corundam leaves on it a trace scarcely di^'ii- 
guishable with a magnifier. '* 

Na fy exposed to the same (Tre,in:the same cement^ 
and during the same time,- has scarcely acquired an 
earthy crust, and may be scratched by irock cryhal ; the 
interior remains a greenish transparent glass, forminj^ 
a kind of geode by the retraction of the substance 
that adheres to the crust: this glass cotitained oxyd of 
lead. = • ' 

No. 3, are two artificial stones engraved in relief £ 
which were formed from bottle glass, mouldied' first in A 
cnpellijig furnace upon an impression taken with tripoli^ 
and then devitrlfied at a heat of 51 degrees of Wedg- 
wood. . They are not electrical by friction, even* on the 
polished face; their specific weight is 2.801 ;'corundam 
leaves scarcely a visible trace upon it. This hardne^^ 
and the neatness of the impressions taken from them, 
have caused' the products of these tridls txS be used ii{ 
the otnuamental arts ; not only for stones engraved in re-f 
lief but also for cameos, of which they havef arrived at 
the art of colouring variously both the ground and the 
i^iefs, by laying them on beds of different composition 

in order to imitate the onyx ; and which have received 

■ ■ ' t ' • ' • • ■ ' 

afterwards from the devitrification the hardness which 

t€>nns the principal character of precious stones. I shall 

Tiot speak further of this new art, which it is easy tq 

foresee will be improved in the process, and multiplied 

iti the applications. 

^0. 4, < ift a.poEtiorl of a bANoon of the sam^ glas^j cu^ 

^ b^ used as a capsule^ and afterwards devitrified in thf 

Bbb H cement 
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cement of Reaumur at 50" of tbc pytometer. The fSrsg* •»- 
ments that arc aitachod to it^ coming from a- tubibor * 
capsulcy shew the fracture to be striated ;'-o6hintai 
barely makes a visible inark' upon it; and it is no^ aeiW' ^ 
sibly electrical by frfctitin. Fio&dlyiL tfiesepieMtmay - 
be made red-hot upon 'the ^coals, smd ihromi immediately 
ioto water without losing ' any df their solidity 9 -I'faMe 
put them in suljifauric acid in the 9tM>Bg^i-fire> and 
they hare coiiie put without the Ica»t altenvtiofi -o^ \fni 
of weight. 

No. j, 15 remailiLable for die differences l^pl^ei6nti/ 
It ha[s, besides the vitreous fracture, a marked tratishi^ ■ 
cencj' at the edges ; it becomes dectric by friction V it M 
scratched by silex. ' Thus it' differs in iiotbih^'^fninL 
bottle gbss except by the enaiueHed or grey .\^iM^-- 
lanotts appearance that it has acquired in loiung'its tfiM- 
p^arency. But theso differences arc explained* by ^ose 
processes employed in this trial, the object oC which was ' 
to discover what could be obtained by sl6w refngen^ 
tion alone. It is evident that the heat bos not been 
carried to a sufficient hcigbt, or that it has mot be€h - 
cbn^nued for the necessary time in order t^i complete', 
the devitrification. •' ' 

Nos. 9» 7/ and 9, are the results' of trials of the devi« 
trification of firagments of church-windows, coloureS 
red with oxyd of gold, and blue with oxyd of coQaltg. 
The tWo first itt losing thetr transparency- have adqiiifed- 
a purple tint ; but that in which lead entered iota 'life* 
composition, had tittle consistenfee, was internally 'lMb<** 
bled and spongy ;^'whilstin the second the devitrificaitiali 
had followed the usual and regular steps on the two aar« 
faces, the fniddle only still retaining its vitreoas lex- 
turCy which would h^e disappeared by a coDtinuaiice of 

the 
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tbefiro.: This ykrcoiw part gtvei some a^iift.of.eltc«-— ^ 
tricitor ibjr frictiuu, and ro«k crystal cuts it 

The fragment coloured by cobalt exhibits, hy its ap«* 
peamace being stiU ^ little vitreous lo the factiire^ .that . 
the deiritfificatioa is but Utile adTauoed; howejo^^ i6. . 
has lost, all ks. transparency ; the blue coloiiri althougk . 
melted m the maast: is much m^e fot^se. lA the iXkt'^ . 
. face* ' It ia still ie^bly eltctrici : a^ its l^rdness. ia^eb/ 
that Gorundaav^acarcely mab^s aify; sensible . iwnpr^s^ik 
tipooit. .. . ..: J 

No»'8,.ig to be'rcmarked as^ new pp^o^r^t the ^ietif 
irificatioa alnraya-xommencea at the :sur£acesj^;aiid gdn^ 
vanees by degreea^to the;Cenp:e, wbeif tb.e l^eat^ coqtir' 
duik) long enoughs. . This piece resembles ,a sn)a|l geode^,. . 
of which, the crust being entirely devitrifled, encloses'^ 
re^toinfler of matter in the state of perfect gli|fs. We 
shall see that these accidents are equa}jLy .pcpcfuced in . 
the (levitcificationj, and by theiireof vatlcapps^..., ...... - , , , 

•^0k-M)f is.thel^t, and -also tbe.mostaiiteresting jje^^^ 
sute« It is an. experiment on- artificial stones, ^PSf^v^> 
in relief sot moulded as before^-whikt in tlje ^staj^^iof-. 
gIas«;.^Hi -order to pass afterwards through the cfevi^iific^^^ 
tien; but the matter had been devitrified before it craa.% 
pl^Md Of I tfhe mould ^ receive the imprassioiu J^jii^ 
f4iiHM ho^ yielded a very homogeneous ans^^ o£ au oh^ ^ 
SQttfef.j;r^» which has but- imperfectly taken^ the.^lijer^ 
i^pkW:wl¥ch it was cast, but the fracture, is f^bsoLut^jjjlF 

▼UteouSf. wdthe twuislocency of the edges clearly. Qii-;.* 

■ 

wiM^ tb(9.F6tuni.to the sute of glassL siich as it miirht. 
btiiilih^.'proportioiis of iu actual copippsiiiQn. ^ .^j. \ 

From these characters I suq>eciedtbkt a corresippiid* 

iog: change must b»ve taken; place in the specific gra<^ 

^ 1utieftW.th^j|i9«%- which I- found, whei^^huj. reduced 

again 
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again to the vitreous state, to be only 2.625^ whilst that' 
of the same glass, completely devitrifiecli rose constantly, 
firom 2.770 to 2.801. 

. M. d^Anigues. has justly observed, that the devitrified' 
glass become^ a hettet' conductor of caloric and of elec- 
tQoity^ wehave aeeii, accordingly! that several frag-' 
ments qf glass in this state give no sign of electricity ' by 
friction. If it, were possible to doubt thatthis^^ property 
appertains more, essentially to < the nature of the consti- 
tuent parts than to the mode of their arrangement, we 
should be cbfivinced of the fact by the result of the 
experiment in which* the' devitrified glass, restored to. its 
original state by re-melting without addition, and having . 
-feasBumed its original density, its fracture and all the 
vitreous character, . (except the transparency which only, 
shews itself on the borders,) has not* shewn a gfieater 
tendency than before to electricity by friction. 

All the experiments hitherto mentioned shew that de- 
vitrification always begins at the surface,- whence it be- 
comes of importance to examine tlie circumstances which 
appear to contradict the general principle. 

Are there really examples of a devitrification effected 
internally or between two unaltered laminoc of glass ? M. 
d^Arcet sent to me a plate from the glass manu£u:tory at 
Pf^montrtf, Which appeared at first sight to demonstrate 
the possibility. The part completely devitrified forms a 
very white layer, absoliitcly opake, from five to six mil* : 
limetres thick, between two laminas of green glass a little 
thicker, which preserves its transparency, and'presents , 
a very decided vitreous fracture, in opposition to the 
striated fracture of the devitrified part. 

But on. examining this mass with care, it was sooii 

perpeived that it had been disturbed in cooling, an'd that 

• " a portion 
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a iK>riiotv of tbe still 6uid glass lying below the opake 
aud refractory crust, bad beeu parried above it by the 
inotion imparted to the crucible whefn taken out of tb«: 
furuace. The appearance of aiiotber piece ^of'the same 
glaiSf in which the t«^ laaiiiiK appeared in their- natural, 
order, appears to me to. leave no doubt of the accuracy 
of this interpretation. ■ ,.:;.. 
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Fifth Observation. — The Devitrification of Class by th$ 

Fire of rolcdnos. 

It is known that the system formed by tbe cel^bntiLed 
Dolomieu declares that the fire of yolcanos does not.act, 
in the same manner as the fire of our furnaces ; that aU 
though it produces prodigious effects, .it. has not a,vety; 
great activity ; that the fluidity it produ^^QS is not owing 
to a complete vitrification, of the substances containect.; 
indeed, that even the most fusible substances, when in- 
closed in the bodieis of rocks, may rut) into, infiamed 
torrents without undergoing any sensible alteration. 

He believed that he bsul found a proof of tbfs .theory ^ 
in the state to which pieces of glass were redu/ced when 
the terrible eruption in 1794 covered th^ Tor^e del 
Oreco. This i^lass. of which the form could still be di^^ . 
covered, bad become of an opake white, and this alterar 
lion sometimes extended throughout the whole thicks . 
ness, sometimes it left the glass still entine, with its ^co«, 
lour and transparency between the two opake crusts. 
Dolomieu exhibited to the Class sevcr.aL of these sped* 
mens found in the remains of the Torre. He had the po<» 
Uteness to send me a few pieces ; some of which had the 
Qiariks of volcanic scbrioe adhering to them *. I pro« 



^ Mi Breblak, ia hb Voysg^ de h Csraptnie, torn. I. p. 966, 
meatioofl a, piece ef wiadfiw^lasi, beat id vstbtts-Afc^i^M^o^'l 

wbicb 
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mia^d bim in exchange several fragMento it wliMh' h# 
woulil discover the same alterations snd ()ie mow pi^ 
gress towards de>'itrification tlmt were feand iti Itti ex* 
iinguished furnace^ whcre» as it often happens^ the bffoken 
glass was raised against the sides^to remain there ftfltil 
the. woA ceased, or until the quantity obliged them to 
suspend it in order to empty ilie furnace. ' • - 

Dolomieu having seen them in my collection .with 
l^rofessor Pfaff^ of Kiel, who was then at Paris, frankly 
owned that he liad not any objfiption to make against the 
identity of the effects of the fire of tlie glass-hons^ and 
of the fire that had acted on tlie pieces found in the 
remains of the Torre : he chose some of the pieces rn 
order to place them in his cabinet. 

The fact which authorises us to assimilate in its ef- 
fects to an equal intensity the fire of volcauos and those 
of our furnaces, is supported by the experiments coni- 
muuicated to me by M. d^\rcet, and which are equally 
interesting from the applications which they furnish, 
and the hints that miiy be drawn from them foir expltun- 
ing the formation of basalt 

k is known that the basalt melts at a heat of about sixty 
degrees of Wedgwood's pyrometer ; and, as Sir James HaH 
:has justly remarked, the product of this fusion is' a glass, 
which possesses all the characters and properties of vol* 
eanic glass. I have myself obtained, in a considerable 
snass, basaltic prisms from the extinct volcano at Dfevin, 
which, after the operation, could no longer he ifialfn*— 

'' lilikktisefurftces were disnged isto tke poieelaia of 9kampiir« 
*— whilit the iAtcriur ■ pmervcd tte state snd spfliearince' of 
Ihooiiee had slresdy describ6d» in hia estalo^a of solitititesi 
. yp,tlie.lATa pr 1194, smm frsgneatt of gjbst lllus maOifatfy to wfakb^ 

...hesii3rc.theaauieaf|r'sii/^i |hatis,g>aMi lf ac>,.» r.:iis 

,.i ^. . «aishfi( 
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gvtsbed^trMn Aa gUn produced by tiie fasion of obsi- 
disn,' or vitreoiia tsva. 

On the mme tolcano glass M. d'Arcet tried the pro- 
ems of <tevitrificati(]n ; be 5ubinitted to !t some pieces 
«f fnnn fifteen to sixteen cubic centimetres, from 2.775 
to 8.784 of specific ^rity ; and he observed that they 
devitrified completely at the fire of the cupcli' furnace ; 
that if the hea^ had been carried only to fifty degrees of 
Wedgwooija » portion that at 6nt Was devitrified, would 
have returned to the'Ktate of glass. 
' I need not remark the conformity of these results with 
those dt«t Halt'ohtuincd by the slow cooling of basalt, 
nhiah he had at first converted into glass, and on which 
he princi]M.1ly founds his opinion, that basalt bas been 
orijfiaalty'in a state of vitreous fusion. 
• ' Tb« voleaaic gloss, thus brought b^ick to the state of 
letboid Inra very comjiact^ aiid of a ver}' fine grain, has 
induced M. d'Arcet to cnlse it to be polished, in order to 
. serve for touch-stones, and.tbe trials be'bas made with 
> them leave no doubt that they may be substituted for 
the' natural stones of the best qaality, wHicli become 
I'lMf]! rue. 

,Pxamimtiim ,tff uikat actuaUif amatUutu theDiffcrtiiee 
,,. . ,^ iettfietfUrantpareni md dtcvitrijie'i' GffUt. ' 

^'" It tloiir remains to be eiiaminetJ, whether tbe beta 

I ' thtt'l'have exposed can be explained by simple crystal-* 

■ Wti**, or tather, whether they tan Ke r'econciled with 

Ae-faiown effects of this passage of bodies to a state of 

* ^fe^ar concretion, and with the hypothesis .of a simul- 

I^H^D^oa predpitatioo of some of their fixed elements. 

d-n.:- 1 sball Snt remark, that if a crystallitotibD itml preci- 

I filttion bad both taken place at the saOieF time, tbe 
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4^d(e'mt^"tlience' suiting Wou^^ a'ot jbe cr^tanis^ 

' ip 't^ se'dond p^ei^t'i^iie had be^n actually a ^^ 
^^iOMA'otiomSii tb^'ili^'dienbof ' the glass, xhif 
woulcf faHeasi pfte^ ib''^biiie"'p()ints^ ' the appeaniuce iSF 
t&e cikbJ^t%i^^y^e^i'Ssitd{{es»i and the other ch«i- 
4kct^H"tt^t'^f^fi^tfb'i!imr't)utBr &e<t6 there were tlo 

^t '<^«^' iOXlj.'i SfTi 7'j!l.'. 'jrij I;. ■)• . '. . ■• , 

Slo^tlS. 

^' LiStly;'f''iilM'Velfa*k^^^ this supposition, tfe 

y^^t^ '6{ 'Ifbtilibiiiatibii ' hkviing ceased, the ancombitled 
^'ptr^ i/^iAi'htcMe lintskh\aie\y subject td the chemfeftl 
^ action^ t>f^^1/4ir ^hWts} but it is intafiably thfeidds^i 
^hisLt'iiaiviitiS^A glass is never in any degrei^ acted '^i, 
^evieS %y d{e''ttib'&t powerful acids, aidid by the U^t 
' of ebalfitioii: ie nitfst therefore be acknowledged, tfiat 
''xhe'SitiiM dbes subsist, and eveti most intimately, Kti^e 
^ Qiis' ii is .'which constitutes todies the tnost homo^eti^- 

' ous',' SHe most solid, the hardest, and those most catm^ 

■.« ■ ' . • ■ 

^ ble of re&isting fusion and dissolution; 

' Accbrding to M. d'Artigues, the devitrified glass 
' becomes fuiible when, by reducing it to a powder,' the 
substances that were separated are again put inUi cob- 
tact, and thus reciprocaify fuse each other. I wished 
to decide by esperiment^' whether this fdsion cduHFlre- 
' store the glass, with hs transparency and other cfaarac- 
teristidal properties. ' I took a fragment from No. i ^ of 
M. Ciffl^^s specimens, which was a square of window- 
.,:^l)^^de vitrified without any cement, that r^qoiained 
•I white, completely opake, and <^ an exiraordlpasjr ^- 
lidity, notwithstanding its thinness* Having reduced 
it to a powder, I put seven grammes of it into a 'Co- 
vered platiua crucible, and I raised the fire td Itifi of 
' Wed^woqd, I obtained a mass pretty well melted, but 

white. 
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<triute, approaching feebly to a greenish cast^ haying; 



■,.^ 4-. 



hardly an appearance of transluqency at the edgea^ ver)r 
uniform at the surface^ and filled below it with little ca- 
vities, produced by the bubbling.. It l^ad lost in weight 
fifty-nine miUigrannmes, or a little more than -r^Vvths of 
its weight It became interesting to examine the change^ 
that the remelting would occasion in plate -glass, in which 
the reciprocal saturation of the silex and fluxes is com- 
monly more exaet^ and especially if there should idsii be 
^ diuiiuution of weight. I put into a platina crocible 
sixtyrtwQ gramme^ of glass of St. Gobin, pulverised, and 
}>^pit it for three hours and a half at a beat of 48'' of 
Wedgwooc),. I obtained a mass perfectly. melted, with 
: the surfaoe woglly, (to use the expression of th^ glass* 
-makers,) which f announced a feeble commencement of 
devitriiipation *, .which had^a yellowish aspect, ^d a 
litiie mojre hardi\^9 tbAn the .interior, alterations which 
M. d^Artigueabacj. already observed in such glass as, in 
consequence of a, more pimple cpmpositioa^nd a more 
perfeci^ co|[ubinatioD, gives a «iiiuch greater resistance to 
tjie . continued, s^^tion of heat. .The great nupiber of 
b^bble^ that were fQ]:med in .the Ipvi^er p^rt prevented 
jmeirom detc^rmining the spfqific weight with accuracy ; 
but .there - was a . diminutioo, pf . weig]it of two deci- 
grsimmes^ or, a little more than three thousandths, without 
,any circumstaace in the operation that could raise a sqs- 

* This surface, viewed wilh a nia^niner, present! an innhenne 
qunnlify of imnll finuref, which by f he CrciHiigls' toYni ' 9#HfbiM of 
tii.r.iDal sided prismii By catwinjc tli6 light t» pau thrctAKh the 
Uro o(»posiie frftctiires uii their- fides, wen ay perceive bev«ftb; the 
upper crust the rudiments of crystailiaation, which also indicate the 
luTit .efTecti of the devitrificatioD. 

C c'c 2 . picion 
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piqoD !of »itik, fwtv^edifig . from aoy othenc^MM'tbavtkv 

losflL.gf f^^ioajiUrqaiMitity of s^auer ^« 'li' ^ 
"To tbcise ^re^dy, powerful reAsoDs fatt^eoting tke hj# 
potb^Wy eiy^er ,of m siiople. modifiMtioa or of Abe preoi** 
pitaj(iQn'<)f tj^^^QoqppQ^nt parta^.U^ U9 add the two^ pHft^ 
cipibl .^ai^lers. that ere produced by deritrificalioB, the 
zufffk/eQtAiiPJk oC, J^: lia^dxiesf aud the dimiDutioa of ih^ 
bulkk^-^* . . ■ ;-.•• ..':-.. o..- . . ■ « ■ f "■:- 

. Among the miiRbet of pradtacts of deritrifiettiott thai '^ 
I:.baf e iheami to; the Glass, there are many, as I iiave Be^ 
fi>re remarked, that cannot be c«t'by rock crystal ; theM^ -; 
;^re odieito on 'Which scratched conrndam leav^'i niwlry - 
hardly visible wkh a magniBer; and M. CIiffl4*s 9M. V'- -^ 
scFatehet roih-cryttal at'the emerald would. ^ ■ '*-'"' ''*^' ' ^^' 

. The dcnsiiy that die glasi acquires iti this opeMIWli' '' ^ 
still more striking, although it be like the hardh^sft^cWly^^^' 
the effect of a more powerful fofoe' of i^gregaticftif. ^-^I^U'' ^ ' 
the pieces, of which I faaTC' besn i^le to compttre tlA ^**^ 
i^)ecific weight, have given s^ 'difference at most of frdih- -' 
sixteen to eigbteen-thousandths. M. d^A^cet-'had fwo '"t 
cubes of glass from thd glass-house^ at Oarfe, oti pitrposd^ 
to ascertain the bulk before and after Ae devit#ificiitldti,4 
by means of the scale of Wedgwo6d*s pyrometei*.'' OM 
advanced seventeen degrees^ and the other elevetf)^-#bi^ . 
gives for the first the proportion of iOSO ^to 909,'^Rd f<A"'' 
the second of 1000 to 952. The glas* beingUabeii' from- 






-Ji* 



* M. d'Arcet has lometimei found the weight of cullies of ^lara 

that he had submitted to devitrification augmented 5 roiJligraramet 

on S grammes i but his experiment was made in a- cement. It wc #»'d 

have been the same, iufalliblj, with M. Cliffles pieces, Nos. 3 and 4, 

which, as we have seen, came out with coatings. Nothing can be 

concluded against the two experiments I have related, which were 

oude without cements in platina crucibles. 

the 
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the same uiBss,^^ and ooQMq[amtJyjof the satte^ildity/'^' 
the difference in. the two rcMilCB could only be attributed ' 
to a portion of the cement, more or less conBiderable, re-* 
maifling attached W thsmxtkioe <4l this cubes^ which 
nevertheless: has always been far from equivalent to jtb^ 
redaction of the primitive quantity. This is also proved 
by the colour which the devitrified pieces acquire on 
the surface in the cement of Reaumur; a colour which 
often penetrates them to some depth, and which cao 
only proceed from the portions of metallic oxyds con- 
tained, iu the sulphate of lime employed. 

I tiiink, therefore^ that it may be conakuled, that the 
characters and propertiies that distinguish transparent and 
devitrified glass are not solely the product of the- crya* 
talHsatioDy either of the same integrant molecules^ or of 
some of its elements* whicb would form, a new combina* J^ 
tiofa| the others .being separated from them by {>recipi<^ > 
tatio^^ but that there is iiea41y a change of the propor- . . 
tioD of the composition by the volatilisation* of some 
portion of the matter. 

At a period when the progress of chemical analysis is 
daily shewing to ns that less than a thoosandth part of »• 
substfMioe added or abstracted in a composition prodneeS'. 
very ^material changes in its properties^ we cannot ad«Hl« 
of tbe.interpretation of so many chavacters wd proper- -;} 
tie^ so striJuBg by a simple mode of structnre. > - < j 
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-r . V -rli jXQffJ5*U^»»C4 Jfr^HJ^ Page. 820.) ,,,. r ! -, 

IT iLLU.^i STli*ACHAK"^f P'ool Cottage, mi\^ici&ni^ 
off'-Cbester, Cheiniiit; -for fc method of making fee^ 
Dated October i, I'in. 

The following were omitted, by accident, to be inserted 
in our Number for November last. " /, 

.^ Makc IfiAM^BA^ Bku>N£I^ of ,Chelsef|,.iix thf^lj^^pji)|l^ 
qf Middlese:^^ Gentleman ; for ja\ <^PPfM[<\tps,^j^f^i|j^ 
-li)uo49n to quiphinecy ; part of which is, ^Uf>app}iq|i,|^t^ 
bjrdcauliQ and pneumatic puippses. . ^P^^mu^^^gff^fi^ 
bifd by a person re^^idi^g abroad^. Pitted ,Pj;(pI]^,^ 

1810. • * , • :-i- ../«. .' : yr .vT?!-r 

. B£NJ4Mi]^ MlLNB, of BudliQgtQn,,Jux .^ft^eq^^ of: 

.yprk^ Collector of. Customss; for. aa improy,<^.^^^ 1^. 

gip alarm. Dated October I, 1810, \ , . ♦., . ^ ^r-r-M. 

Jod£PH C. Dyer, of Boston, state of "^asj^a^^us^yt^ 

one of the. United §t0te$, now resid^g.in I^Q^^^*^®^" 
.chaat; for certain improv^nieats in tbe ^pnat^ticti^^ifld 
j)9iefchod of U9ing. plates and pre^esb ,9/>d fqi; cQUj^bnUilf^ 
^^urious spe<;ies pf ,.work in the samp..platef^.lbr4)^^ k^i^ 
of printing .usually called copper^ plait^ 8fif^AWnid^«i0|* 
^6^ for the ^object^ of detecting counterfeits^ {ar^inulfi' 
j^yiugjimpres^ions, apd saving Jabour. Comqnpfi^at^d.-.^ 
i^JOpi by a person residing abr(>ad. Ofited Qsjfot^je^j 
1810. ■ , . , .. (. 

iu !?^fif^9^ J^^^^^f of Panton -street, near thjej^^ay- 
tXjoafjkejb, in tl^e parish of St, Martin in the fi^d$| in.,tb( 
,«fittftt^ qf^Middies^j ,ftlusical lufitrument-jn^^r ^ f 05 ^ 
(II methoc? 
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ttietbod'of making 'wind instruments, commonly called 
miliury fife%> of !t Mi fai tanc e< \icweg ■^>ipft!r6 ^ lifced for that 
purposes. Dated October 1 , 1810. 

John Torvill kcViir, brGos^li-street^ in the county 
^4l||4df«sex, ^oHJf -Wem, of H^ton, - ii> , tfae.^^ 
c^aii^^^ Jind-JgHNFlifTTONy ofthe.citjr of London^^ Cja^ 
xnanufacturers ; for an apparatus to inacbines formaking 
fiUetty sheet, and hard cards, such as are used for card- 
ing wool, cotton, 6ax, silk, and all substances capable 
«f being carded. Dated October 8^ 1 8 1 0. 

Ebenezer Parkeu, of Highfield, in the parish of 
Sfhdfield, in the county of York/ Silver-plater, and 
VidCiKis OlnleY; of Sheffield aforesaid, Surgeons' In- 
^ira^efit mahufticturer ; for a method or plan of making* 
WadJ^usting bestead, on a double frame, with a four- 
ibtfid method for the relief of sick, lame, infirm, and 
aged persons. Dated ' October 8, 1810. 
''^ John Heyledine, of Bridgnorth, in the county of 
Sidop/li^gineer ; for manifest improvements in the cotl- 
struction of a plough for the cultivation of land. Dated 
Octobers, 1810. 
- ' bEOito^ HoDSOK, of the city of Edinburgh, North 
'fiiitain, Ash-maniifacturer ; for a inethod of separating 
Alkaline salt from the acid as it exists in the fbUoir- 
^ihg substances; viz. ke|p, black ashes, soapers' sah^ 
ifptent leys, sosa natrose, rock salt, common salt, briile» 
iAitL water, caput mortuum of aquafortis, caput mortuuiu 
' df oil of vitriol, and caput mortuum of salt used by 
bleachers, being on a principle entirely new. Dated 
October 8, 1810. • ■ 

' '€harl£$ Francis, of Phoenix Wharf, Nine Elmi^,- in 
the parish of Battersea aild county of Surrey, Tlettp^r 
' Liiue-bumeri and Wiluam Waters, of Princes-streie^ 
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in the parish of St. Mary tambeth» in the said ccmntjr of 
Surrey, Potter ; for a method of joining pipes. Dated 
Oecoher d;'i6lO« , ^ 

H£NRY StubbSi of Piccadilly,, in the coanty of Mid- 
dlesex^ Bliiid-maker ;'fbf a grand imperial aulacum, from 
tlunee to eighteen or twenty feet wide', without -seaai, 
and to any length or colour, for decorating the most su- 
perl^ or useful foem,: for fiuchas drapery,, curtains, and 
fringes, chairs, sofas, tablewS, &,c. or finished on one side 
only, for ornamental hangings, borders, and every other 
species of decoration. Dated October 8, 1810. 

Edmund. Griffith, of the city of Bristol, Esquire; 
for certain improvements in the manufacture «rf Bfmp^ 
for the purpose of washing with sea water, "with hard 
water, and with other water. Dated October 8, l8l(X 

Richard Woodman, of Hammeramith, in the county 
of Middlesex, Boo£ and Shoe-maker ; for a method of 
Bsanafacturiug all kinds of boots, shoes, and other arti- 
' cles. Dated October 8, 1810. ^ 

EnwAauMANLEY, of Uffculnie, in the county of Dewn, 
Clerk ; for an apparatus for writing. Dated Oct. 8, 1810. 

John FaASEa, Collector of Natural History, now of 
Sloaae-square, in the county of Middlesex ; for a disco- 

• •«Bry of certain vegetables, and a way of preparing the same, 

so as they may be usefuHy applied in the manufacturing 
of biats and bonnets, chair bottoms, and baskets, and for 

. olher articles or purposes. Dlated October. l§^ 1810. 
JOHW Wheatlby, of Greenwich, in the county o€ 

..'iCent, Coach-builder; for an improved axletree for 
v^heels of carriages, and also improved wrought or cast 

• iron boxes, and cast iron stocks, to receive the spokes 
of the wheels. Dated October i 5, 1810, 
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d&d rarioui useful articles from pit-coal. • 1^ 

Copper- 
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C^gfi&T'plc^^ prinimg, patent forlniproveiDehtf in tbe con- 

stniction uui- method of usinir Tiiatp« nnA tmsan..- - < - S&ST 
Cow, fifth JEW'S ppgdiice of on^, ,,,- ,,, », •^. •: L ..^w ;*.'! ^^* 
^<B^g, 3/i>,r. Pi4!B»t foy iinprovepo^tiKjn.thc ca3tin|^oj^i59^,., 

Ctoiup, Mr.,, Fi|t)i ye«^>.sw£p^«lCiU)^i^ 145 

€f oxer^ Blr^ Method of preventing jl;h^ pui^.iA jpot«toea« r ; ,S(^ 
Cart, on the oi%inaxul c^u^<^^iltt{,^iaf;^ , . . ZiSf 

Currjent^t jdoBCjription of » inachin^ {oreiffs^ing jytieir yqlocilL];^, 47 



Blstillatlon, patent for improvements in the apparatus For it, 273 
Dividing-engine, mathematical descrijption of one* - ~ ^ SI 
Docks, description of a new implement for extirpating thein« 99!2 
Doughty, Mr, Batent for a method lof combining v^heds for 

gaining mechanical poMrer, • - - "77 

Dotcmie, i/r. On the Merino Isheep imported hf him# 23S 

Drilling, remarks on, by Sir J. Sinclair, - - 361 

Dupontal, M. Observations on Chaptal'a Essay on FermentatipD,939 
Dur<Md» iljfr.^.Pa^tent for a method of preserving animal and . 

vegetable food, 193 ; his observations on it, , - . . 195 
Dyer, Mr, Patent for im|n:i9vements in the construction qf . 

plates and presses for copgier-plate priating,957; patent 

foir a machine for ranovi^g tl^ furs used in hat-mak- ^- 
., V. ing from the skins or pdits, - - . • 391 



Fermentation, observations on Chaptal*s Essay, on that sub* 
ject, S39j| onthefermentationof bread, 240; onvih- 
,^ ous fermentation, 242 ; on acetous fermentation, 251 

fir, Scotch, method of procurix^ turpentine^ &c. from it^ 31 
^lax and Hemp, patent for a substitute for them, • ' 2<8 
Food, animal and vegetable, patent for preserving it, 193 

Frazer, Mr. Patent for a method of preparing certain v^ge- 
^^^ Cables for making hats, &c - - r 329 

. FiruU treei, on the present mode of budding and graftmg them, 42 
.JttTi, patent ^r a machine for reabovingihoee used in hat* 

makinjg ^m the skin3/ - -. *. 321 

Ddd ^ ' Gas. 
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Gttt, deseirtpHdrtr' of a p pa infct w fifif pirepuing' )t fiHtm pill-€dU, 93 
Ooffey, pat^ for im p fbwnwnits iii akppftrAtns fOf tbirtT'cditf- '-' 
"ttbation arid condensation, - -. - i .r. *^ ;<l^ 

OloM'-making, obscn'ations on it, - - - 307. 368 

Grapery to the iktfsul-ftraaitaAn of their JBioe, - ' S4S 
6r^^, Mr: Patent fbr tunning and cleansing ale and beer^ 141 
Cafr-^^e^.'lbmhrlbrminMKif bfinanu£au:turingtfa^ 78 
iiu^,Mn. Patenit fbr w q c tin g bridges withottt-an^ea, 215* 
GujrCMi MontedUy M. ■ Obierralicpis on glass-making, d<l7- 366 
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AbU, Mr. Patent for mansfactuiin^ a material from twigs 
' of bfoom^ mallows, rushes, and other shrubs, to be 

Ik 

used im»t^ of flax and hemp, - - 269 

Hai-^naking, patent fur a machine fbr remoiing flirs used 

for that purpose from the skins, - - 33^ . 

Hattj, patent for a method of .prc^iaring certain yegjetablcs 

' fbr maki)Dg tbcm^ . - - - - 329 . 

Hdusmann, M. Sfanplified process for "(fyeing the Adria- 

- notAe red by animal matter, ... 53 

Hay-making, observations on it, especially in wet weather, 165 
Uemman, Mr. Impro\'ed mooring-blocks fbr ships, 388 

mil, Mr: Patent fbr a method of joMfng^ stone jpS]pes," «14 ' 
Horseradish, on its cultivation, - - '- '•' 86 

Human species, theu* consumption of landed produce, S30 

Inks' for teritmg, report on a memoir on their compowtion, - 179 
Irtm-Jilihgs, nllachine for separating them from other metab, 16: 
Jron bridges, remarks on the cdnstructitm of them, * ' 340> 
Irrigation, memorial on it, 303 5 observations on it^ 350. 353 

J 

Jackson, Mr. Ritent for mddng shanks- of andMin and olher ^ 
large bodia8.of wrought iiron of a.siiiiilar fonn, 8X0 ^ his 
observations on it^ . .^ . » ,: . ,2ig 

Knight, 
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Knight, 'Mr, Joitph, On tbc ailtivation of horeeradisb* 8$ 

■ I • ■ Mr^T.A. On Ihe cultum of. Rqj^^Qfli i^jKifebtiJfc, •. . 

new variety of peara, . . . , .- , : SW 

L 

Lcmd, calculations respecting thejIKxliios of it in artidesof 

human sastenance, • • ..... fg^ 

Xaj^u-IozuU, patent for a method of producing an imitation 

of it for chimney-pieces and other pnrpQSet^ ? . 984. 
Leather straps, desciiptkm of implements for cutting them; 341$ 
Life^boat, method of converting a ship's-boat into one> 108. 148 
Light-houses, telegraphic, patent for tlicm^ - - 9 

Lindsay, lion. Jo/in, Patent for a boat and apparatus to con- 
vey heavy bundens on shallow ^TBter, - " ' -' ' 19 
Listok and Bronghton, Messrs: Fsitent tbr improvements in ' 

the construction of oi^gaiM^ - • • f04 

Loeschmann, Mr. Patent for fanprovements in the musical 

scales of ke'ed instruments with fixed tones, - 199 

London bridge, number of foot-passengers and carriages who 
passed over it in one day, S7 ; disadvantages of its pre- ' 
sent construction, - - - • 97—107 

■' M 
Mallows, method of separating their fibres to be used as a 

substitute for flax and hcmpj - - - 279 

Marble^ patent for a substitute for all kmds of it, for chim- 
ney-pieces, funeral monuments, &c. - - S84 
Marcel de Server, M. (Jn the prejxiration pf blanc de krems, 

or carbonate of lead, - .' - - - 118 

M'trino sheep, particulars of those imported by Mr. Downic, 93iS 
JU^lne, Mr. Extract from his report to a Committee of the 

House of Commons on the subject of London bridge, 101 
J^ liner, Mr. On hay-making, particularly in wet weather, 165 
^^ooring-blocks for ships, description of improved ones, 988 
•duller, W, latent for improvements €>f pumps, - 137 

MHuriatic add, on the means of retaining it when disengage 

during the decompoKiition of fiea-ialt, • .. . > 183 

Muauial 



3f0' nitiBXTo vouxiz. second iexibs* 

MifkUal irutrufh^h, pfttetit lor fibprotonlBAU ih the scales 
^ - of certain kinds of them^ 106} patent for improv e ments 

ettjrtriDgiQdQn^ . •> * . - . u - »' sjg 

Jlkff^^, Ar..<{iC BeBmptiim'ofam&^^ 44 . 

Wusi, infltuinoczyof its.ix>QaiilueDt priaciplcB en moos friv ' m- 
f»- mentation^ ♦. - .i.-r* ♦-. ...f r ; .#. • i- .246 

' ' jaSfeit' M afa^eiii^fe In its ftWstrucrtito, ' ' ► *"^" ^'«04 
(>r<m/br6dKh^«N^rf/pn<fertfb^ • - ' " * '• ^*' • >eS 

d!i-ga«, mtfthod of l)rcpaiirtg it for psattkh,' ='• = * ''^''^'* 177 

P 

Patents, montUy Ust of them> 63. 1^. 191. ^oS. SU. 3ft 
Fearr> '<mm new variety of>.'t«- ;.''«•■ •• i*^Ai •:-.'. «• * ;.- 361 
FdkUan, M, juu. On 'd» sfOBWii at iBlming>.lhgumqyiatiib 
£ ..fi acid disengaged during the detompoatieft of am-saltfe^i ^183 
Flam^fQrt€,yaUoit for unfnoveyMstfi in its monoal scaler i\ .iM 
jKgMs, patent for a method of joifenng stone: ionas^* - t. ,^.S14 
PttcV*Viethod of making ilfrin,Ainenca« - - -• w;. ^~. 'fljl! 
FttiyMf, Calculations respecting ttiepreductfiof'llBadta 

. articleLof human sustenance/ - ^«w .*/ v*a^^ {*996 
FlMett and Brown, Mfstn, Patent fbr making casksy r 331 
Plata for copper^laU printin^^ patent for imprqwawents ia' * :. / 
' the construction and mcthod'of nsing them* k-^, • . - 956 
Potatom, « the.cuMvattioo of them in hot-beds, 8^5 os|^ ' :& 
culation of their produce liraitt an acre of lau4 dS^ii 
on the culture of them m genend, 3ii5 ; their pfodooa -"'' 
compared with that of wheat and pastust, ^6t'i on tba 
origin and cure of the cuil in them> «• *^ . ddf 
Presses for copper-plate jniniing, patent ibrimpiDt«nieQls in- .J<i 
*- the construction and method of using theas^ « . . :SS7 
Pumps, patent for impnnements in the construction of them, 137 

Purdjf, Mr, On irrigation^ - - • 353 
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|{«i^iroeMif, account of those on4helateijmi^|l!!^ IS 

iUigni^, If, UaclM^for CBtiflHtting ths^Talocftyt^QBTMN, 41 



